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10,000 in Cash Prizes “: 


Plumb Half Hatchet 
No. 2962 — Price, $1.20 


Plumb Ball Pein 


at the cost of an ordinary tool 


(DREDoltarnow buysthe Plumb 
Nail Hammer... the safe ham- 
mer that has been advertised for 
years at $1.50...the hammer that 
is the largest seller to mechanics. 

Own this expert’s tool that helps 
you do better work, a tool you'll 
be proud to own. 

‘The Plumb is famons for its bal- 
ance, for its natural “fall”; for its 
head of finest tool steel; for its 
separate tempering of face, claws 
and eye; for the sharp, beveled 


split of its claws which bite into the 
shank of the nail; for its tapered 
handle which provides an easy, 
non-slip grip wherever yougraspit. 

And for that Plumb invention 
that eliminates danger from loose 
handles . . . the Plumb Take-Up 
Wedge which makes it easy to re- 
tighten the handle, just by a turn 
of the screw. 

Ask your hardware man for the 
Red Handle and Black Head Plumb 
Hammer at $1.00. 


Fayette R. Plumb, Inc., Phila, U.S. A. 
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YEARS FROM Now you'll 
date the end of your 
refrigeration cares from 
the day your General Electric is installed. Have the 
enjoyment of General Electric convenience now. 
Each month's delay means dollars wasted. Your G: 
will actually pay its own way into your home. It ean 
save from 205 t0 30% of your monthly food bills. 


Quiet, dependable, year after year the General 
Electric will perform its importance duty of keeping 
food fresh and expenses down. Ir requires no 
attention—not even oiling. Dust, moisture or 
tampering fingers cannot harm the General Electric, 


for all its simple, current-saving mechanism is 
hermetically sealed-in-steel in the Monitor Top. 
Additional featuresinclude rugged All-Steel cabinet 
sliding shelves; the open, all-porcelain super- 
freezer; acid-resisting porcelain interiors, and a 
complete guarantee against any service expense for 
thrce years. A small down payment will put « 
General Electric in your kitchen tomorrow 


‘Write fr «copy of ur magazine “The Silent Hoses,” ie will be 
seat you fre. Each toe coating dlightfl recipes, howschohl 
his, eal calls, enterining suxerstions by noted authorities 
‘Addess, General lacie Co., Hl Reigertion Department 
‘Secon M3, Huon Building, 1400 Euclid Avenue, Cleveland, Ohio 


Inin the GE inde A special prem for women erry day at ste lec Starday). Ov Sunday at 


“bream forthe seals family, (Easure Sizedard Tint). NBC. tal tut meer. 
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Man Collects 
“Library” of 
35 Fine Pipes 


Yet Swears By ONE 
Tobacco Exclusively 


Mr. Calvin L. White of Clairton, Pn. is 
an ardent pipe smoker. To him, ‘3 good 
pipe and good tobacco offer the only real 
smoking satisfaction, and he leaves no 
stone unturned in his search for the hap~ 
piest combination, 

In fact, in his search he has collected a 
“library” of thirty-five fine pipes. But his 
search for a "good tobacco” ended long 
ago, Let him tell you about it— 


1 am wey, mach aie pe, bee 
"0 ce ee 


mikes Reto 
dct fines cy cl 
see 


Youre wry tea, 
Calvin 1, White 


Why not take Mr, White's advice? Try 
«8 good pipe and a tin of Edgeworth Smok- 
Jing Tobacco. There seems to be something 
about this cool, slow-burning smoke that 
makes men “write home about it.” Per- 
haps it’s that_ special 
Edgeworth blend of 
fine old burleys with its 
natural savor insured 
by a distinctive and ex- 
clusive eleventh pro- 

Your name and ad- 
dress, sent to Larus & 
Brother Co, at 1108. 
22d St Richmond, 
Va, will bring you a 
free sample packet of 
Edgeworth. Or you can 
buy it from any dealer in two forms— 
Edgeworth Ready-Rubbed and Edgeworth 
Plug Slice. All sizes from the 15-cent 
pocket package to the pound humidor tin. 
Some sizes come in vacuum tins. And, by 
the way, you'll enjoy listening to the Dixie 
Spiritual Singers as they sing in the Edge- 
worth Factory over the N. B. C. Blue Net 
work every Thursday evening. 
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safety Last 
Ts Safety Losr! 


By LEON MEADOW, Financial Editor 


AUL GARDENER and his father- 
in-law, Bryant Colton, had the living 
room of Paul's house’ to themselves. 

‘Mice, Paul's wife, and her mother were 
ihusy in the kitchen tidying up after sup- 
per. The chill of the winter evening had 
been dispelled by a cheerful blaze in the 
fire-place grate, and both men studied the 
colorful flames in silenc 

Finally, Colton said, “Paul, I'm thinking 
of putting = thousand dlls in my safe 
deposit vault tomorrow. 

“In the vault!,” cried Pa 
ment, “Are you crazy, Dadi 

‘His father-in-law smiled. 
my bay—but 1 can't see anyting els to 
lo with money these days. For the 3 ot 
334% interest. you get. in the savings 
tanks, I don't think the worry of keeping 
it there is worth it.” 

"T-don't see your point, Dad. Nothing 
could be safer than a large, reputable sav= 
ings bank. But even if you think the worry 
‘of keeping money there overbalances the 
interest to be gained, why don’t you con- 
sider bonds? Good bonds are just as safe, 
and the return, from 4% to 44%, is at 
tractive enough to make them more in- 
teresting from that view point.” 

“Bonds?," the older man questione 
“Why they're in the same boat as com= 
mion stocks! Just pick up today’s paper 
and Jook at the bond market, quotations 
you almost need a magnifying glass to 
pick out a number over 70! 

Paul laughed, “This is rather funny, 
Dad. From al traditional standards, we're 
both on the wrong side of the fence. You, 

Us two, brought up ina more 
conservative age, should be the first to 
praise the virtues of bonds; while I, by 
rights, should be the one to shout 
them down. But what's more, I'm going 
to continve on my side of the fence—if 
little moralize 


in astonish- 


ing without falling asleep. 
“T promise you T won't 
father-indaw answered, “Being connected 


with a bank, you should know what you're 
talking about. 


S| THINK 1 do, Dad—and I think that 
a lot of men like myself have come 
to the same conclusion. It may be old 
stufl—hut never before have I been more 
firmly convinced of that dark cloud and 
silver lining provers, I'm talking about 
the depression. A huge army of so called 

vestors’ have undoubtedly paid one of 
the highest prices in the history of finance 
for their mistakes. Now, let me go back 
to the beginning of my story. 

“For a long time—perhaps since the 
end of the world war and the changed 
‘economic conditions it brought—the aver- 


age investor's error has been that he never: 
enestly waned tobe an investor, but 
consciously, if he bought common stocks 
Son enciotoany, Ht be bose cova 
iypen of bonds ned prefect is 

foloed the ranks of thé out-and-out game 
bler, And yet, this last group would be 
amaaed if jou called the gamblers. They 
itave bought bonds and prefered. stocks, 
fnd's0 cass themacves Investors But 
are they? Did they buy bonds yielding 4 
or 454% ? No. First they looked for 6 or 
7%-—and if the security yielding that bap 
pened to be a bond, then they became ine 
Vesora tn ther twocis, TA driving at 
this point; they Leg A have been looking 
for safety—but not for safety first, Most 
likely they persuaded themacves that 30 
Jong as they included the word ‘safety’ in 
thelr progezme—though not ving the 
fist and eaclesive placethen they were 
all right, ‘But the lesson of the last year 
has taught them in a most unpleasant 
way that tt soon as they put sulety i 
tect or tind place, they foo ienily. 


“LET me interrupt you a minute, Paul. 
T can see from what you've said 50 
for, that your arrument hinges on one 

int which is not exactly clear to me,’ 
“What's that, Dad?" 

“Well,” Paul's father-in-law replied, “I 
ean see that you have in mind two types 
‘of bonds. The ones you've just attacked 

and the ones that T presume you con- 
sider safe investments, What's the differ~ 


little 
ou've brought it up, T 


later, but since 
‘might as well explain it now. United States 
‘Treasury Bonds and Notes are safe, Their 
interest yield may only run from 334. to 
33% —hut they're safe, with a capital 


‘And what's more, people who must 


alwolutely consider safety as the first 
and possibly only factor in their invest- 
ments, whether they realize it, or not, 


should be content with that yield. They 
‘were, 15 and 20 years ago, and. these 
things haven't altered much—as this pro- 
longed crash has probably taught a great 
many sadder but wiser men. The first 
mortgage bonds of our great rail roads, 
yielding about 47%, are safe, These are 
what are known as underlying or senior 
securities because they have prio 

first call when it comes to paying of inter- 
cst or capital, or both, These are safe 
hyonds. These are the bonds in which large 


corporations, insurance 
hanks, looking for absolute safety, 
their money. 


“Bonds aren't very different 
any other commodity. In business and 


consequently in (Continued om page 5, 
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T believe it is, (Continued on page 


SAFETY LAST IS 
SAFETY LOST 
‘Continued jrom page 


the realm of securities, all values are ac- 
cording to price. If you want a good chair 
that will last a life-time, you have to 
the price for it. If you pay less, you're 
Boing to get a chair that will fall apart 
mighty soon. The same truth applies to 
security buying. People should remember 
the more safety they want, the more 
have to pay for it, The higher the 
income on a bond, the smaller the safety. 


"THAT brings me back to the depres- 
on—and one of the many lessons to 
be drawn from it. You know, as well as 
I do, how badly the railroads have been 
hit during the last year or two, Yet, in 
spite of all these disastrous results, 
vestors who purchased high grade senior 
railroad bonds—first mortgage bonds— 
underlying securities—or call them what 
you will—these people still find their in- 
Comes from such bonds unimpaired—and 
their capital investments reduced only to 
test extent, if at all 
“Now, take these same railroads, and 
consider the case of their other bonds, 
consisting of junior mortgage bonds. These 
fre secured only after guarantee and pay” 
iment of their senior of underlying mort 
sage bonds—and also their debenture and 
convertible bonds, which are totall 
secured as to. principal and interes! 
yielding anywhere from 5 to 635% 
On the great majority of these, nct or 
the income, but the principal as well ha 
been reduced practically y. in 
me cases, to the vanishing point. And 
aiking about second-grade rail- 
roads either. I'have in mind two of the 
largest systems in the United States—and 
therefore, in the world. Their junior bonds 
have suffered severely—and caused their 
yy, if not serious 
cial trouble, although many people 
ars ago thought that such bonds 


all 


sented the oblig 
companies, Tt ma} 
to learn, but the depression certainly has 
taught many of these people ‘the error of 


perfectly safe because 
ions of such 
have been a bitter way 


repre- 
excellent 


their ways’. And that error was in think- 


fing that’ junior or second grade bonds— 
they were called bonds— 


simply because 
could ever hi 


Paul paused to light a cigarette, and, 
then tured to study the fire, in silence. 
His father-in-law, after a few minutes of 
reflection, spoke. "That's very interesting, 
Paul. Never having paid much attention 
to finance and securities and all that, T 
suppose T have the average man’s knowl- 
edge—and also ignorance—about these 
things. T mean, stocks have been stocks 
to me—and bonds meant bonds, Up till 
the present time, the first T knew was a 
gambler’s playground—and bonds I had 
always looked upon as the true investors’ 
market. Then when I saw so many bond 
prices topple way down, I lost confidence 
in them, as well. But now T see my mis- 
take, There are donds and bonds? But tell 
me this, Paul. If all you say is true, and 
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THE 
PROVIDENT Provipor POLICY 
IDEAL INVESTMENT PLAN (85:.f3) PAYS: 


$200 A MONTH commencing at age 65 and continuing as long as you live. 
A cash sum may be taken instead if you prefer. 

$20,000 IN CASH to your family in case you should dic before reaching age 
65. An income for life may be substituted if desired. 

$40,000 IN CASH, oF double the face amount of the policy, to your family in 
case death results from accidental cause before age 65. 

‘A MONTHLY INCOME, guaranteed in advance, in case you are totally disabled 
for a period of at least four months before reaching age 60. All premiums will 
be paid for you during such disability and you will be entitled to your share of 
annual dividends on this policy. 

small an annual premium will put the Provident 
Providor into action for you and yours. Just clip the coupon, 


Provident Mutual 


Life nsurance Company of PhiladelphiaPenna. 
‘Founded 1865, 


I 

Provipent Muruat Lire IxUsANce COMPANY OF PHILADELPHIA, Pa 

Please send full aformation and quote premium rates at my 266 

foe the Provdect Provider, wait the undessaniiog Oat ie places 
‘Be wnier no obtain. 
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PuT THIS: 


ELECTRIC LIGHT | 
IN PLACE... 


without connecting 
a wire! | 


17's a simple matter to install the Ever- | 
‘eady Wallite anywhere you want it— 
in a closet, garage, attic, or basement. 
Ws one of the famous Eveready Wire- 
leswElectrie Lights. Needs no wires or 
connections! Fix it fast with two serews, 
‘or hang it on a nail as a portable light. 

Two of the new, extra long life Ever- 
cady Flashlight Batteries supply power 
for the Wallite. These batteries have 
‘metal tops, instead of the old-fashioned, 
wax-compound seals, ‘This allarmored 
construction keeps the power-producing 
ingredients fresh — stores up months of 
bright, certain light. (A set of renewal 
batteries costs only 20e!) ‘The Wallite 
is finished in black or ivory. Gives a 
strong, brilliant light! See one and try 
it todays At all Ieading stores. Only 
$1.55, without batteries, 


The new Eveready Pocket Light 


Novel mechanism, Convenient size for 
vest-pocket or handbag! Beautiful red 


‘and black buffed French 
EVEREADY 


enamel finish. = 

lear light. Carry one for 
TIRELESS~ Sehilerand youwouldet 
LIGHT 


he without it. Only 85e, 
without batteries, 
NATIONAL CARBON CO., INC. 
General Offices: New York, N.Y- 
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what's the reason for second-grade bonis? 
‘Are they issued merely to lure the would- 
be veto cate of iis Heer eld 
or do they really have their place in 
the scheme of thing 

“Don't get me wrong, Dad. Second and 
third grade bonds are’ not entirely the 
evils Ihave made them out to be, al- 
though they do spell danger for the in- 
vestor of small means. There is a place 
for this pe of Security, and not bad 
one at all Second grade bonds may be 
father good holdings for the large investor 
‘who can afford to have a large portfolio of 

rurities which are well 


the investment of a minor 
jotal funds in such specula- 
bonds is permissable, and sometimes 
quite advisable. But that's entirely another 
story and has no real place here. How- 
ever, under no condition would these 
bonds be the proper kind to constitute 
the bulk of any portfolio, and surely they 
should never be carried af all by the in- 
vestor of small means, who must protect 
these means and their income by strict 
adherence to the high standards I have 
tried to outline.” 

Paul stood up, “That's enough finance 
for tonight; Dad,” he said, “. .. and I've 
talked too ‘much’ already. Let 
kitchen and see how 
sessing with the dishes 


PAUL GARDENER packed a lot of col, 
sober truth in the short talk be had 
with his father-in-law. Another moral he 
might have drawn, another silver lining 
he might have found is the realization that 
our best teacher is the error which brings 
tus the painful experience of learning and 
admitting what we should have and could 
have avoided. 

In normal times, when things are rid- 
fing smoothly and easily, too many of us 
are prone to overlook the sound sense of 
what Paul Gardener said. And if it does 
take an economic depression and a set- 
back of the size of this present one to 
realize the wisdom of his words, then there 
must be such a thing as a silver lining. 
‘The big point is this—if your savings are 
small or average in size, be wise and do 
everything in your power to guard them 
well. Keep your surplus money in a sound 
savings bank and be satisfied with 
4% interest per year. That's a good, se 
sible yield, and anybody looking for saf 
ty, had better not look for much more 

terest. Or, if you do need more, buy 
only the very best morizage bonds of the 
strongest corporations, bonds that yield 4 
of 43496. And if you are fortunate enough 
to be a man of more substantial means, 
don’t endanger your position by going into 
second or third grade 6% and 7% domes- 
tic bonds or 7% and 8% foreign bonds. 
As to preferred stocks, always remember 
that they are of necessity even weaker 
than junior bonds. 

‘The years 1930 and 1931 have taught 
us all a lesson which may later prove of 
Immmesocle cae 39a Bec ofthe 
‘experience they provided as to the rules o 
sound investment. (Continued on page 7) 
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For the past three years Porviar 
Science MoNtuty has carried this Get- 
ting Ahead Department as a regular 
monthly feature. It has been the aim of 
the editor to discuss financial subjects of 
interest and application to the average 
man oF woman, 

“The financial editor would welcome let- 
ters from readers indicating subjects in 
‘which they have particular interest. Let~ 
{ers relating personal experiences in get- 
ting ahead, oF giving the details of plans 
| or methods. which have succeeded, or 

failed, are also welcome. We extend this 
invitation to write us as a means of mal 
ing this department of greatest usefulness 
to our reade 


To Help You Get Ahead 


TT HE booklets listed below will help 
every family in laying out a financial 
plan, They will be sent on request. 


‘The Investment Aspect of Life 
Insurance, by M. A. Linton, presents 
life insurance as an exceedingly worth 
while investment as well as a form of 
protection. Provident Mutual Life In 
surance Company of Philadelphia, Penn- 
sylvania, will mail a complimentary copy 
upon request. 


Before 65 and After explains the 
full details of a Retirement Income, with 
full Life Insurance, Disability” and 


by The Equitable Life Assurance Society, 
393 Seventh Avenue, New York City. 


How to Get the Things You Want 
tells how you can use insurance as an 
active part of your program for etn 
ahead financially. Phoenix Mucaal Life 
Insurance Company, 328 Elm Sercet, 
Harford, Conn, will send you this 
booklet on request. 


Enjoy Money shows how the regular 
investment of comparatively small sums 
under the Investors Syndicate Plan, with 
annual compounding of 51/% interest, 
builds a permanent income producing 
estate, a financial reserve for a business, 
or a fund for university education of 
foreign travel. Write for this booklee 
to Investors Syndicate, Investors Syndi- 
‘cate Building, Minneapolis, Minnesoca 


See How Easy It Is tells how it is 
possible to start off with a definite 
lan for creating an immediate estate 
leading to future financial security. Get 
your copy of this bookler by writing to 
Postal Life Insurance Company, 511 
Fifth Avenue, New York City. 
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ihmetic that’ sives you 
1 problems. that 


A Complete Reference Work 
on Mathemati These 
Four Inexpensive Books 


An Expert Gives You These 
Simplified Methods 


Mr. Thommon, the author of thee boss, 


Siti mathematic “Bath 


‘lata and fllowed ity ty Sa 
ie pedle 

‘Arithmetic Yor the Practical Mas 
‘Aigebrs for the Practical Man 


4 Volumer=1240 Pager=tlustrated fet the ution 


Send No Money 
Examine These Books for 10 Days FREE! 


eke ta 10, da 
‘payments of 82 00 rach (824 discount 


MAIL THIS COUPON 


fle alia, 19, dst 
ttn. e253} 
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TEE 
Booklets, Samples, Information, Available To Bopalar Science Readers 


Ry referring to the advertisements on the 
low, you can solve a great many problems. | Most of the adver. 
tisers in Popular Science Monthly offer valuable catalogues of 
tools, oF hooklets of information aad instruction. Others will 
end you samples of products ranging all the way from shaving 


(es indicated be- 


Laneascer, Aline & Momenel 
Mecathran, lia bs 
Chrsslee Corporation... ” jae = 
Chaimplon Spark Mg Con 2 wae Maga Poni  baorence. 
Evhgt Gasoline Cor, rere 74 

Aviation 
Curtiss-Wright Aeronautieal Training 
‘ache 


Lincoln Airplane & Pistng Se 
Yorks Ale Calls Cato 


Books 
yeytopnedt Heeanoien, 


Razors, Toilet Articles, Ete. 
Gillette Rasoe Hinde, 
tambers Pharmacal Co. 


Popular Science 


GUARANTEE 
singfureni ise LOGE ° 


MM He Coos Sade Wat Be 


Business Opportunities 
Gumerat Seaton MR. Co Fre Tet Sample 


MONTHLY may expect 
to give absolute” satisfoction 


ment carries the ineignia indi- 


oe 
However, other products 
advertised in” the muagazine 
subject to test carry the 
same guarantee to readers ax 
products tested. 


THE PUBLISHERS 


raat rt 


Hardware Supplies 
Deseh Mfg. Corp. Le 8. 


ty al Ga eri ne 


DEE WE Sizes cn vais 


teelis inthis geting th eevee of Fenas 
‘will find them not only interesting but decidedly” helpful 
Gexof the most modern and practical devices and development 


Pati cak 
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Investments 


Schools 
[Argerjeas Schowl Free Leta ant Prafing 
as 
Redon VeM GA. as 
‘lisa Blectrial School 7 
ns, Rare. T10 
‘Gaye Blackest Schl ePes Cua. Fes 
sed Pe fear 


Musical Instruments 
Conn Lids CG. Free Hook, 


Patent Attorneys 
tered Laat. of Amer. 


“1128-180 


sEvgns Co,, View 3, ook * Has to 0 


Lasher Mi 


Lacey & Lasers Had Pats 
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National Televtalon, Ta ore 
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Smoking Materials 
Camel Cigarettes, Back Gover 
Dal Company, 3.6, 0a 
Lar & Rewtber Cavapany Senile 4 


* Sporting Goods and Toys 


Play Mla. Gn. aay Poti Sed Tarot ME 
‘Mend Gyete Ca... mM 


Meat Aeroplane & Sopp Gry Ines 
Kung Ray 

Model Shin Supls Go, 2 
Slereke, Henry €: 


Tools and Shop Equipment 


Chteato Gear Works 
Dates Npectaliy C1 
‘ste Lnel W.C0, 
Hinadate Mig. Co. 

in Atte lt Sty The Cat ey 
Jennings Sg. Uo., The Kewell i? 
Le thong Machine 1201 Gn, KR, 


Mayiole Teal Garp The David? 5 
1, Teint Drill & Machine Co, pial 


North tos. Mfg. Gano 
Wood werkl 
Plumb, Ine, Fayette R.. 
‘South end Lathe Works £2 
a, The 


nas & Ne, To. 

Walker-Turnee Go, 1982 "Dre" 

Typewriters, Writing 
Materials, Etc, 


Royal Typewriter Co, Ines. 
Prat Tapers 
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The NEW BRITANNICA will help 
you increase your usefulness and 
your enjoyment of life 


The Incomparable Bargain 


The present prices of the 14th 
Edition are the lowest regular 
prices it has been possible to offer 


Make your purchase now, and you not only 
‘save many dollars but you bring into your life 
something of the immediate rewards of a col- 
lege education. 

‘Thousands are taking advantage of the new 
remarkably low prices. Consequently, you 
cannot afford to delay. 

Write for full particulars now—today— 
about the new low prices and the easy pay- 
ment plan of 


$5 down and $5 a month 


which can bring the Britannica to your home 
for your immediate use. 


Britannica owners say— 


Gonoral J. G. Harbord 
Radio Corporation of America 

ts usefulness goes beyond the requirements of busi- 
reas and commercial life. Te seems to me that no modern 
‘American home can afford to be without this valuable 
reference work in interpreting the day's news and keep- 
ing abreast of modern ideas and world affairs.” 


R. 5. Cabell, Richmond, Va. 
“We are delighted with the books, They are enjoyed 
| bby the whole family from 6 years up.” 


Tovey, and T td that the Rncyeopeedis Bricansica 
fils this need admirably.” 
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PROGRESSIVE education increases your usefulness and your en- 
Joyment of life. And often increases your income. 

‘That is why men and women, young and old, aware of the fact that their 
schooling has been limited, or that education should continue after college 
or high school days, try to increase their advantages by studying at home. 

‘Men and women who recognize the need of keeping abreast of the times 
in science, literature and all varieties of practical and cultural information; 
parents who hope to move along with their children; those who wish to in- 
crease their earning capacity,—indeed all who are anxious to get the most 
out of life—can and do achieve amazing results because of the ease and 
pleasure with which they can apply themselves to self-directed study in 
the pages of the Encyclopaedia Britannica, 

The new 14th Edition offers the material for the home study of 
almost every subject listed in college curricula. 


Great are the rewards 
of self-education 


Naturally, much depends upon the aim and application of thove 
who use the new Britannica. Continued effort and patience are 
needed to reap the undeniably great rewards of self-education, 

‘These rewards men of affairs fully appreciate. Successful men 
and women—the trained minds of the world—those who get the 
most out of life—are among the greatest usersof the Britannica, 
Many have declared that they could not get along without it. 

And once you have enjoyed its generous services you your- 
self won't try to get along without it either, 

For the fact remains that opportunity waits for you in the 
2¢ large volumes. More than 3,500 of the world'shighest. 

In simple and 

share with you all their special knowledge and experience. And 
15,000 pictures and $00 maps and an index simplify and llumin: 
ding. Today all this can be bought at an unprecedentei 

from the standard price of the new Britannica, Write 
for particulars now. 


62 Page Free Booklet 


Fill out the coupon and drop it in the mail, We 
will send you by return mail a large 62-page book- 


P5m2—01 


Please send me, by return mail, without obligation, your 62-p 
‘with color plates and maps from the new Brit 
nies, and low price offer, representing a saving of many dollars. 


COLLINS P. BLISS 
Dean, College of Ensinerring, 


WN, ¥. Univenity 
Director, Fopitur Science. Institute 


There’s 


ents ceeurred tn 
fork State alone 

the result of 
tole or of thei wr 


Real Danger in Poor Lools 


that there are enough arguments in 

favor of good tools to insure theit 
election every time, but there is another 
factor that makes the use of good tools 
advisable, and that is safety. 

It is & temptation, particularly, when 
‘one rarely has’ use for tools, to pick up 
ches, coc tha wil So forthe ines 
and figure that any larger expenditure 
is unwarranted, But these cheap tools are 
not entirely safe; and, particularly when 
they are called upon to do work for which 
they are not intended, their use involves 
cerlain hazards. Using a monkey wrench 
fas a hammer, a screw driver as a lever, 
or a hammer as a mallet in chiseling may 
result In serious accidents. 

‘The fact that 3,868 compensated acci- 
dents in one state (New York) in one 
‘year were caused by defects in hand tools 
or the misuse of such tools is proof of 
the actual danger of using poor tools. 
Robert Northrup, in the » Industrial 
Hygiene Bulletin, says: 

A cheap tool is prone to, be an unsafe 
tol, Purchas tol fom, tone concer 
who are making every effort to produce 
the highest standards in their depart- 
ments—where the steel to be selected for 
various tools and its best, method of 
tempering is studied, and where the fin~ 
ished product is tested under practical 
‘working conditions.” 

Not long ago, Mr. Northrup, who is 
Safety Inspector for the Bureau of Indus- 
Sel Hyalne of New York: State sent 
ime a cheap set of tools to be put t 
the regular tests employed by Popular 
Science Institute in investigating tools. 
‘There were five tools in the lot and only 
‘one was found to be any good. The first 


UST from the standpoint of efficiency 
‘and lasting ability, it would seem 


10 


thing we did was to put the hammer in 
‘special machine in the laboratory which 
luces the repeated blows to which 
a ‘may be subjected over a period 
of time. Records of tests on good stand: 
ard carpenter's hammers made by Popu- 
lar Science Institute indicate that no 
hammer head should be loosened oF the 
‘wedges moved under an average of 7,000 
blows delivered in forty-five minutes, but 
the head of this cheap hammer 
the handle on the fifteenth blow within 
ten seconds of starting. It is obvious what 
damage this hammer might have done to 


t the hatchet, submitted in 
this set of cheap tools, through the same 
blow test, the handle flew off after thirty. 
five blows, when it should have stood 
for at least 5,000. The claws cracked and 
chipped away before the head came off, 
showing extreme brittleness, which is to 
be expected of cast iron, the head being 
made of this material, with an inserted 
cutting edge of inferior steel. 


HE next tool tested in this set was 
fa screw driver. It*was found that, 
while finish and temper at the tip were 
not all that could be desired, it could not 
be condemned as a poor tool. However, 
hen a screw river i inferior it pre 
sents especial x since about ten 
percent of the hand tool accidents are 
caused by screw drivers. Probably the 
reason for this is that the screw driver 
suffers the most misuse and may become 
defective the quickest. Tt is wronely used 
asa chisel, hammer, drift pin, lever tack 
, and in many other ways. 
Pena Mebtinck heck Rede, alo se 
mitted, was subjected to a usace test and 


to a hardness test. It was found that this 
Dlade was of fairly uniform hardness but 
of poor material and deteriorated rapidly, 
‘Three stone mason’s chisels were the last 
tools in the set to be tested, These were 
found to be of extremely poor quality 
material, The smallest of the three 
appeared to be of steel, hut extremely 
hard and a great source of danger due 
to brittleness and overhardening. 


HE results of these tests indicate 

plainly enough that cheap tools offer 
little to any buyer looking, for either 
service or safety. What applies to hand 
tools applies also to power tools. Popular 
Science Institute has found, in testing 
tools of the latter type, that safety is one 
of the goost important pints 0 check, 
the “on” and “off” switching controt being 
fan essential feature to watch out for, 
Accidents have been reported where saws 
have ‘been dropped and a man's foot 
nearly cut off; drills have been laid down 
‘on benches and persons have come in 
contact with the business end. to the 
detriment of clothing and possibly also 
to hand_and body. 

‘The Fire Underwriters Laboratories in 
New York will approve no tool that does 
not automatically cut off the current when 
the tool leaves the workman's hands, This 
is as it should be, but not all are so manu- 
factured, although the leading producers 
of the better grade of tools have met this 
requirement. 


To every user of tools, professional or 
amateur, Popular Science Institute recom= 
mends (1) that be buy good tools, (2) 
that he have a kit complete for all kinds 
‘of work he may do, and (3) that he use 
these tone for the purpose intended and 
for no other. 
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Nundreds of howsands 
ws ; 


Prove the dually 
of NICHOLSON FILES 


A pair of shoes will last almost forever if you keep 
them on a smooth narrow path and there would be 
no call for two-trouser suits if the wearer never sat 
down. And it is actual use that tells the truth about 
the quality of any file. 

Hundreds of thousands of human hands prove the 
quality of Nicholson Files. In. industrial plants and 
home workshops they are used at all angles and sub- 
jected to all pressures by the most delicate instru- 
ment of all—the marvelous human hand. 


And the results? Letters come to us from all parts of 
the globe praising the quality of Nicholson Files. 
Even more satisfactory is the praise which is re- 
flected in orders — orders which have made Nich- 
olson Files the most widely used brand in the world. 


At hardware and mill supply dealers’ 


NICHOLSON FILE COMPANY 
Providence, R. fu, U.S. A. 


ee 


» A FILE FOR EVERY PURPOSE 
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Do Potatoes Grow Bigger 
When Planted in Moonlight? 


Recextiy I got into an argument about 
the signs of the zodiac and the effect the 
moan has on growing things. 1 based my 
Argument azainst the moon on what was said 
in your recent article on astrology. My op- 
ponent Insists the signs 
‘nf the zodiae exert some 
influence upon the 
growth of things and 
the Amount of blood in 
any, pat, the oly 
At different times, How 
‘about getting somebody, 
perhaps. the author of 
the astrology article men 
tioned. above, to write 
fan article Clling us what 
Sclenee knows about such 
f foree?” You might upset x Tot of old 
Superstitions —F.B.N,, Bottiners, N. D. 


They'ce as Near the Teuth 
as Anyone Can Get Now 


Ox “Orn Reaoens $10" pases has appenred 
‘good deal of criticism of the articles 
the origin of life, heredity, and evolut 
heartily disagree with the cities and I 
believe those who have studied the question 
Will agree with me that these articles are 
ased on the truth. God has seen fit to 
sive man many seienific Instruments through 
which he may’ discover how to better human 
Ife. As soon as your magazine 


init reading and 
think it fy aafe to ay that every. Wide= 
Awake person todays intersted in scenic 
fecomplishments, 1 sincercly hope that ss 
‘ell continue to: publish articles ‘of Uhis sort 
Inve tuturePit's, Case, Pa 


“Tiny Inventions” Set His 
Imagination to Work 


‘Youn article, “Big Fortunes Won hy Tiny 
Inventions,” by Aubrey D. McFadyen, faa 
recent issue made me feel like sitting right 


Story of Aviation Pioneer 
Makes a Decided Hit 


I's Nor often I'm moved to waste your 
time and mine by telling you what 1 think 
‘ot don’t; but the article on Solomon Anvrevs 
hit me right where T ive. ‘That was the cat's 
whiskers and the camel's hump. Your article 
Clarifies the whole subject of fying as nothin 
clse ever had done, If there are other for- 
rotten and unsung heroes 

fof science, Jet's hear about 
them, ‘They deserve it— 
and. so. da we. Accept 
‘my thanks and please lis 


Stories of that sort that 
make your magazine dis- 
Unctive, putting it ina 
class by itself I I'm any, 
judge—and as long as T 
Spend my good money for Portis 
Moxriny T certainly qualify as 2 
JWL, Minneapolis, Minn. 


n 


That Arizona Meteor 
Brings Out Another Blast 


I wistt to say that EBA and L 
Richmond, Calif, are both all 
that Arizona metcor. LStJ-H. says a lot of 
things to EBM. that are incorrect, accord 
Jeg to. the latest scientific. findings. The 
‘meteor has been located. It has been definitely 
‘established that it hit the earth at an ancl 
Tt has been located, 1,347 feet below the 
surface and atone side’ of the crater, It is 
‘timated to. weigh between eight and ten 
‘llion tons and to contain ninety-cicht per 
ent iron with nickel and platinum mized, A 
private mining company is arranging to mine 
the izon on a commercial basis and the figures 
prove thiscan be done at a pros, Please tall 
ESUH. to we more care in the future in 
collecting his data—especially on something 

happens to be in my own back yard.— 
PDA, Phoenix, Arie. 


Here's 
Depres 


You' editorial in a recent swe under the 
tile "Grain ‘Rots nnd ‘Men Starve" cary 
States. present conditions. but suszests m0 
immediate solution. Tbe leave to. inant 
there is simple solution. T'Turther claim 
ARSE my station wil ut this county, with 
Sixty days, oa a permanent busines” base 
“cisaling” the "postwar 

frsperity of 1920, Here 
We Stiat subset: Let 
the Government of the 
United Stater pay every 
taale atisen of “hity 
Sears of ace and over 
SSmonthly penton of 
att dollars Let Ht set 
‘maximum price on frm 


fwreducte, Establish a 
tariff to’ prevent dump- 
‘nz by. ‘other nations, 


With the proviso that’ the tari! willbe 
retueed to'the lowest posible limit to any 
tation adopting above mentioned pension 
‘stem, the monthly rate of which Is. pro~ 
portionately as hich, Develop a public sent 

ment that insists the entire pension be spent 
‘cach month. To get the ‘money. for” the 
pension, Tstzeest a wage tax on male citizens 
SE about five percent. in adhlition to the 
firesent income tex. Congress could work Out 
ome scheme to raise the rest of the money. 1 
Soul ereatly appreciate iif you would put 
my prepostion before’ the prople in your 
tnagazine an invite comment va it —O.D.E, 
Galena, Kans. 


With Astrology Explained, 
He Asks About Graphology 


Gress I better write you a letter tlline 
you sehat T like to read in your mazazine 
Everything ia it Js good sn Twill tel you 
what I like most, T'm for fying and photos 


hhave told us about astrolocy 
‘what you think about rapholocy. T think it's 
nothine but a money-nakine scheme, ‘There 


ie fellow near here who ie running his page 
ina duly paper. He elie te bring to ight 
Your hidden traits. Some that you know 
hothing about. yourself And bess he ree 
{toot you to sen ime for your reading 
Everybody Keows that dimes make dallas 
Lat us know in soe foture sue what J 
think about G81 Pierce, WV 


Roaring Through a Solid 
Sounds « Bit Difficult 


Scursrists claim that interstellar space is 
fled: with ether. Recently Sir Oliver Lodge 
was reported as saying the ether is the must 
solid substance we ‘can 

Fmagine and. that it 
many, many times heav- 
{er than teal or sold, Te 
that isso then all ‘the 
stars, our own earth ine 
cluded, are embedded In 
{that substance like ealsins 
ina plum pudding, The 
sutronomers state that 
the stars are whizeing 
through space. TE that is 
true please explain how 
Dossble, Are there tunnels in that 
‘mass throwsh which they are dodging?—GS, 
Kathere, New Zealand, 


Congratulations to Two 
of Our Letter Writees 


I waxr to congratulate the authors of two 
letters that appeared recently in “Our Readers 
Ye mean the more Fors of he two, 
is hy SAC, Danbury, Conn.; and the other 
{2 from the’ pen of TEA. Richmond, Me 
T heaetily endorse the stand taken by SAC, 
and Tshould like to ask why the daily papers 
‘lo not print word pictures of the infamous 
‘creatures who buy bootleg quar and then 
eo home to make file miserable for their 
innocent families? Why do they give bis 
headlines to a slander that concerns a law= 
abiding citizen and have so ttle to say" about 
the real erooks?-—J-AW,, Canton, Ohio. 


All Right, We'll Bite 
How Many Can Get It? 


iodine many of smarter cane the 
following contradictory problem without d= 
euity? A'saye to By “There: probanty 
144 apples im sour basket” "Dan Ye 
Lhe De snawers. “It you take the ‘sonra 
ost of that tiimber the ansverobiained 
Sl be greater than the 

bomber of apples in my 
Irsket Ta ‘ther wort, 
have fewer than el 
apples” Now suppose A 
Had sai to B, “There are 
(elve dacen_ apres In 
Sourbacket*" The square 
Toot of twelve dren it 
Shout three and 2 half 
Sloson br forty-tno. OF 
be could ave sid, 
"There is gross of aD: 
ties tm your basket" The square root of 
Me arose is npe sro or 144 apes ts 
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PER MINUTE 


ON A ROYAL PORTABLE 


WRITE FOR ROYAL'S 
SIMPLIFIED SYSTEM OF 
TOUCH TYPEWRITING 


TS FREE 


ROYAL 


PORTABLE 
TYPEWRITERS 
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N AMAZING FACT about the Royal Portable Typewriter! 
‘The moment your fingers first touch its lively keys you find 
yourself able to type faster than you can write by hand! 


“Why,” you ask in surprise, “is the Royal Portable so simple to 
use? I thought I'd have to tof 
home-sized typewriters was designed for the convenience of 
everyone—young and old. It embodies all of the important fea- 
tures of an office typewriter, Yet it is light and easy to carry. 


rn.” The answer is—this handi 


The price of the Royal Portable is moderate—only $60, com- 
plete with standard 4-bank keyboard and Royal's new Duo-Case. 
It is available in a wide variety of beautiful and exclusive Duo- 
tone colorings. Convenient monthly payments may be arranged 
if desired. See your nearest Royal Portable dealer. 


ROYAL TYPEWRITER COMPANY, INC, 2 PAKK AVENUE, NEW YORK CITY 
© More thew 2000 Repal Portable Dealers iw the United Stair @ 


Dept PS.3, No. 2 Park Aver 
Please send me Royal's “Simple System of Touch Typew: 
I would like to have a Royal Portable for a 7-day free 


1 
typewriter 


Quote allowance on my. 
Ies serial number is =m 


NAME, 


ADDRESS. 


this all clear? How do your readers figure 
it out? And why does the number of apples 
Appear to change?—HLP, New York, N.Y. 


Discourage? No. Just 
Amuse and Instruct 


Ts a recent isue of Porcia Scimsce 
Movray there was an stile under the 
ile: “Frese Accents” should ket 
Know why. it wat put in your marasine? 
Was, the author’ tying 

{0 discourage everyone? 
Think the article Was 
father foolish ashe 
things it deseroed could 
Bebaied genes it eres” 
mae years. Ht every 
tne had” to go. about 
Constantly on the watch 
to avoid being killed by 
some tie, there would 
he mach te 
tnything else. We have 
trouble enough as it 
others, ‘These “freaks” happen. 
With ime your magazine goes tothe top of 
the ist every time: Tespecaly like the Home 
Workshop.-G.EI, Athbursham, ‘Mass 


“Uncomfortable” Doesn't 
Begin to Describe It! 


sr cea tec 
is hate arte 
bai Sema ieee eee 
knows that propellers throw a blast of wind 
Eo ere oer 
es i ord eras 
Soeenere eee 
eS et 
meee Re tee 
sept ee 
Racat acca ene 
Bercy fares ees ee 
Scone rem 
aoe 


Let's forget. the 


‘may never 


Alaska Not Frozen—if You 
Stay Where It’s Warm 


T rum that readers of Porvtan Screxcr 
Moxruty ought to know that Alaska is 
fot all frozen up as a recent issue of your 
Magazine suggested. The interior Is. frosen 
all winter but Ketchikan, where T live, has 

id no snow for two ‘years that stayed 
‘on the ground more than one day. We have 
regular mail service, by boat, all through the 
‘winter months. The article was true enouzh 
for some parts of Alaska ‘but T think it 
stlold have been stated which part DED. 
Ketchikan, Alaska, 


Nice Little Problem for 
ie Pencil Pushers 


wa are, folks. Read it and weep. 
fern ya cn Gow te tee ee tee 
the 
Tine 


‘with, without raising your pencil from 
Paper, without crossing ‘oF retracing a 
And without swearing, 
‘This puzale is original, as 
T worked it out myself 
jin my spare time.” So 
pen. Your pencil, 
hustle the ie and Kids 
ut of hearing, and get 
busy. Ti assure ‘you it 
‘ean be done—and it's not 
hard. Tes ail little mat- 
ter of starting out on the 
right, track and then 
{ng ahead without maki 


Russia too Busy for 
Trifles Like Astrology 


Ix 4 recent issue of your magazine I saw, 


isa fake or not? Are there people in your 
try who really believe in such nonsense? 


Big Dipper Overcuns Its 
Ciccle Each Revolution 


Onseevarioxs of the Big Dipper for some 
time have led to the conclusion that it 

5 to describe a little more than one 
{rele about the North Star in one solar day. 
‘The overrun Is not noticeable to the naked 


Semple kc ein of planets 
periods.—R.D.C., Salem, Ore, z 


His Table Walked Without 
the Help of Spicits 


Te re Lo tn 
SEES Maree 
miata ban areas 
Sores aera 
Geoioim ems 
ote Ay 
At the theater each of — 
ee ead 
Srhtnnat 
Rieti 
rinse 
eri 
ce ie 
ooact cr 
iar a 
Sarees 
users © 
mocas 
EASE AL Tarn we ne 
Soy seas war De 
atmo ees 
peor Obes 
meee secre a 
Shs 
Evezything Is Welcome but 
Incorrigible Ignorance 
Gero eee a 
donee aera 
gore er oes 
ee ee ee 
See etme 
be Tie alec an 


ley 


the readers of your mazazine> 


"This old 
Planet welcomes everything Ut ceric 
Gnorance-CL, Brooklys, N. ¥- 


Hears where 1 riot. my, axe and do my 


fereat big basket to hold empty heads, And 
‘we hope the editor sticks on the job so we 
‘can continie to enjoy Poruian Scirxce 
Mostmy—WAM., Coeur D'Alene, Idaho. 


Working of Autogico Vanes 
a Deep Mystery to Him 

‘A suoat time ago T readin, your mayazine 
an artide om aviation in which. the state: 
‘ment was made that the vanes of the auto- 
fro are turned by the rush of air past them, 
‘What { want to Know is how thls i possible? 
Tfgured ie out that’ the 
Teading edge of one 
BS cutting into the wind 
Wile HS. corresponding 
ane is pushed beck by 
the airstream and thete- 
fore’ the thrust of “one 
vane ‘would balance the 
Tesstance of the other 
5 they would not roate, 
Will some reader, fa 
far with, the autos 
principle, enlighten me 
Through” “Our” Readers 
VN'S, Maleny, Australia, 


Can You Invent It? Is 
Right Kind of Education 


T 2st one of your "Can You Tnvent 112" 
readers and I ai greatly interested 1a this 
Sort of education. T beleve if the child in 
School, particulary those of a. mechanical 
rn of nnd were given jst auch problems 
that he would show the results to the world 
in Inter "years. ‘The child in’ school is no 
longer, if ever he was, taught to think and 
Scheme out things," A’ chil Is born with a 
fertain amount of creative ability Which 
in the great majority of cas. appears to 
leave hin alter be is in school for a time, 
Actually" most children’ seem to. have. less 
creative ablity after eaving school than 
before entering, ‘Why? Because they are 
uated aay rom any creative let they 

have possessed. They. have ‘not beet 
{ralned Yo scheme things’ out ‘without, the 
help of  tencher—JAR. Mantua, N. J. 


Bad as That? We Thought 
It Looked Real Nice 


Ty case you haven't found out by thie 
time, T want you to know that the caver on 
your December issue was absolutely terrible, 
Tt reminds me of the covers on scientific 
magarines that are in a class far below 
Portas, Sciexce Moxrmy. ‘The color is 
horrid. The cridest of all reds against 
Drisht’ yellow! The only thing. Tike om 
the cover is the lettering, which is fine. 11's 
a shame to wrap your fine text in sich a 
‘cover. “This is intended as friendly criticism, 
=WDS, Philadelphia, Ps 


Proving That a Little 
Jack Goes a Long Way 


Tuer your magazine and I think the guys 
that do all the kicking and yelling about 
putting something else in it ought to be aiven 
2 wellemeant Kick in the pants. T think 
D.GS, New York, is all wet about the Home 
Workshop "equipment costing #0 much. A 
dandy Tittle bench saw 

that will do all the tricks 

about 


columns?— 


cont me 
including the motor. T 
made a speed lathe for 
‘shout three bucks. A jite 
saw cost two smackers, 
A drill press probably 
could be made for three 
from men and a motor 
can be had for a som 
Now if DJS. thinks a 
ome wor costa fortune, he's nuts, 
thats all--W.G.H, Boulder, Colo, 
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ANNOUNCING 


A NEW 


TELETYPEWRITER SERVICE 


> kk 
<_< 


Ts 
‘Teletypewriter Service, Any subscriber to this 


Brit, Syste offers to the public a new 


service may he connected, through the teletype- 
writer “central,” to any other subscriber, whether 
he be around the corner or across the continent. 


Subscribers ean type back and forth by wire, for 


short or long periods, just as they now hold con- 
versations by telephone. 
This important development for the business 


cons 


world parallels the other progress which is 

stantly being made in the telephone art, 
Messages, inquiri 

office 


on the other subscriber's teletypewriter. Type- 


reports — typed in one 


are instantly and accurately reproduced 


jen copies made by both sending and re- 
ceiving machines are available for permanent 


records, 'The principal feature of this new 
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TELEPHONE AND 


service, which distinguishes it from existing 
private line teletypewriter service, is that any 
subscriber may ask for any other subseriber and 
be connected immediately. 

Further information about this new develop- 
ment in nation-wide communication will be fur- 
nished gladly by 
Business Office. 


your local Bell ‘Telephone 


‘Teletypewriter Servier provides two-way eommuniention, 

Speeil of connection is as fast as telephone service. 

\ typewritten record, one oF mare copies, fs produce 
simultaneously by both sending and receiving machines 

Material transmitted may be recorded on forms If 
desired. 

‘Teletypewriters are Hke ordinary typewriters in 
appearance. 

‘Teletypewriters can be uperated by any one who ean 
operate a typewriter, 

‘You can use Teletypewriter Service any Une you nee I, 

A most economical form uf record cormmunieation, 


TELEGRAPH COMPANY 


1s 


You seck eo 
ays to put in 
kle of origina 


Ja will lift 
which will 


instantly stimulate its salability 


about Masonite Pi 


Find out 
wood, about the thous: 


varied products which Presdwe 


ids of widely 
id has 
improved, to whe 
has given fresh 
Asforet 
and production quicken. 
material 


wood is a basi avast im- 
provement over wood or metal for 
countless uses. 

These points of superiority are 
widely known to users of your prod- 
uct. Most of them know Presiwood; 


Mode in 
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makes good products bet 


workability with all kind 


with its strength, toughnes: 


Athome there's no end to 
wood's practical utility. 


partitions, for turning 


into attractive rooms; and use it for 


making hundr useful thing 
Presdwood makes homecraft mor 
‘economical —and more fun 


Itcosts nothing tofind out all about 
Presdwood; and it may cost a good 
deal not to. Simply mail the coupon 
for our free booklet; and ask for a 
generous sample for testing. 


INSULATING LATH + + QuaRTRBOARD ++ Cushioned rLoominc L 


Cash in on these 
Presdwood features 


You'll be interested in the whole story of Presd- 
‘wood applications; in other Masonite Products; 
and in the new Department of Commerce book, 
"House Insulation." They'refree—mail coupon. 
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SUBMARINE crew, 
apped in a disabled 
vessel lying on the ocean's sloor, 


is no longer cut off from the world 
and doomed to a lingering death. Recent 
tests made off the Pacific coast prove 
that the sub’s crew can now talk to the 
rescuers and receive food from t 
‘Mechanical ears that automatically. at- 
tach themselves to the hull of the sunken 
sub open up an easy means of communi- 
cation, “Watertight bread boxes carry 
food that can be passed. into. the. sub 
through the escape hatch. Over the mys- 
teriously working telephone the entombed 
men can tell the officers on the rescue 


ship what they want and divers with the 
Iread boxes full their requests. 

Ai Hes can be rat down attached 
and pure ait from the surface ps 
down {0 the suffocating men. More than 
that, it is believed that liquid food can 
be sent down through hoses so that the 
safety and comfort of the crew will be 
assured. Of course, if the vessel sank 
far at sea in very deep water this would 


titimate rescue of every member of the 


CW 
’Lalking Ear 


SAVES MEN TRAPPED IN 


Submarine 


crew, regardless of weathe 
conditions, now seems certain 
Recently [witnessed the 


functioning of these amas 
ing instruments of safety 
From the decks of the 
USS, Holland, mother 


tip for, the powerful 
Twelve, and from: th 
USS Oriol, ese 


vessel for the same di 


vision, ['saw the under. 
ea _reproducer attach 
itself to the hull of 


Bonita, a neatly-400- 
jong submarine, T watched 
a diver carry bread. boxe 
Of food to the submerged sub 

When” the “automatic « 

oes “overbourd, andthe 
Fectlons are plagged in, there b 
tlience for a few minutes and then 
Comes the metallic “ping” as the ear 
Strikes the sub's hull, ‘Magneticall 
to the metal hull it clings there 
Utmost tenacity 

From out of the depth, miraculously 
comesa voice. “Hello, Can you heat me? 

‘The senior oficer answers: “Okey 
‘You're coming through fine. Sounds a 
though you were in the next cabin. W 
sending down a diver. 

"The: diver, found. that the undersea 
reproducer, the Navy's latest. device for 
Communication with tbe crew of a trapped 
Submarine, had attached itself to. metal 
‘nd hung on. Ts use and operation is 
Simple, more simple than the radio broad= 
Casting with which everyone i familiar 

‘Resembling a huge watch charm, but 
weighing 200 pounis, this talking” ear 
Which both speaks and listens, contains 
1 powerful electromagnet. ‘When one is 
dropped into the sea from a rescue vessel, 
ieAcally “hunts the’ submarine on the 
bottom of the ocean. Once it begins to 
fanction, it works better at greater depths, 
down to 1800 feet, than in shallower 
‘water. 

‘These amazing bundles of magnetism 
and electrical energy have been supplid 
to all rescue and salvage vessels in the 
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Navy. Through portable speaker. 
receivers set up on deck, an untraine 
operator, by pushing a button on 
tall: with a crew below ev 
b's power may have been shut o 

Thus, to talk with an officer of a sul 
merged submarine, itis only necessary to 
attach storage baiteries to the speaker- 
receiver, plug in earphones and trans 
ter, drop the reproducer overboard, push 
the button, and talk 


S THE sound of the voice flows down 

the cable, it leaps from the repr 
ducer through a quarter-inch of sea water 
‘separating the ear's diaphragm from the 
metal wall of the submarine and passes 
through the hull plates, which set up vi- 
‘rations that generate sound waves within 
the air space of the hull. The hull itself 
facts as an acoustical receiver. 

But how do the men within the sub 
talk back? They merely speak slowly 
slstinctly, and a little louder than ordinary 
‘These sounds in turn vibrate the bull plate 


A sallor adjusting the transmitter. 
lng conversntion with the crew ot the 


to which the reproducer is clinging and 
their voices leap from the bottom of the 


The underwater reproducer is intend 
for voice communication between a di 
abled submarine and surface vessel 
the sub has lost its power through di 
or other means. This is the amazing 
feature of this combination telephone and 
radio, In the past, one of the acute 
problems in rescue work has been the con- 
tinuance of communication, often carried 
fon with much distress to divers operating 
uring storms and in freezing water by 
hammer-tapping on the submarine. 
Before the undersea reproduces were 
sent to the fleet, a series of tests at 
Washington demonstrated their efficiency, 
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‘There a decompression chamber, composed 
of an outer and an inner compartment, was 
prepared, The chamber duplicated those 
aboard ship used for decompressing divers 
by lowering the pressure gradually after they 
return from a deep dive. 

Several men took theit stations within 
the inner room and the water-tight door was 
closed. ‘Then the floor of the outer com= 
partment was covered with six inches uf 
water. After that, the reproducer as lid 
in the water, first’ face dawn, then on edge 
against the wall separating the two rooms 
‘The cable led up from the water through 
the outer door to a portable speaker-receiver. 
‘An operator spoke into the microphone. His 
voice carried up through the water, through 
the steel wall, and into the inner ‘compart- 
ment. The men inside then talked back 
and the apparatus functioned perfectly. 


“THE, reproducer talks and hears through 
both sides. Thus, no matter which dia- 
. phragm. is turned toward a submarine, the 
crew will hear its welcome words. The’ dia 
phragm dacs not touch the submarine’ bull, 
jwever, Practical use with the fleet has dem 
onstrated that the diaphragm functions bet- 

ter when separated from the hull by a tl 
film of water. For that reason the diaphragms 
are clamped to the reproducer by eap screws 
instead of tlat-headed screws. The caps stand 

‘out one-fourth inch from the reproducer. 
Tn essence, the underwater part of the 
apparatus is) an clectro-dynamic speaker 
employing the two parallel diaphragms which 
fe connected by a tube as an armature. 
‘The diaphragms, ‘machined from bronze 
metal, are sevenchundredths of an inch in 
ckness.. They are at once non-corrosive, 
the attack of salt air, and non 


Below, 2 diver returning to the mather ship 
after delivering food to: the crew of 
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tic. Also packed into 
the tiny reproducer are the 
fron magnetic casing or pole 
pieces, a direct current field 
Coil and core, and an alter- 
nating current speaking coil. 
From the deck of the 
Holland, T watched a crew 
ease the reproducer down 
fon the deck of the Bonita, 
In actual use, the device 
‘would have been lowered on 
a rubber covered cable car- 
vying a bronze wire core 
‘one-eighth inch in diameter. 
Attached to the reproducer 
ix-foot-long cable, 
bby which a diver, 
feeling his way alongside a 
sub in the ooze, could fasten 
the device permanently to 
a submerged vessel. Thus, 
in case storms swept the 
sea oF the sub rolled © 


while awaiting rescue, it would not 
torn loose from its magnetic: mooring. 

‘When the reproducer slid down. the 
port side of the Honifa, the magnetism 
tended to pull it flush against the 
thus demonstrating its self-contained 

ability to stick. 
lyin one case is it felt the apparatus 
right fail to make contact. Should the 
search for a submarine be prolonged and 
the craft rull aver and sink in the mud 
the reprodcer, if lowered without a diver, 
might be dragged over the vessel. In that 
‘ease a diver would go down to establish 
‘contact. Then voices from the deep would 
reach the surface and continue to be heard 
as Jong as the craft remained under sea 

‘Meantime the crew must be fed. Not 
Tong ago the Ortolan and the Buss demon- 
strated how this is done. 

One hundred feet below the surface 
of the Pacific, a, short distance off the 
Sethe lords sare Navy die 
stood on the ( 130) 
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When you cut the above pictures along the white lines you will find it easy to assemble eight of the parts into two pictures, 


310,000 in CASH 


Do You Know These Heroes of Science? 


POT of Gold! Not an imaginary one 
‘at the end of a rainbow, but a real 
‘one—at the points of your scissors! 

‘Today ready cash is more welcome than 
ever. Here Is an easy and delightful way 
to cana tidy. sum. Porutak Scmxce 

Moxritty ‘will pay’ $10 000 in prizes to the 

winners. Ina. tiand-new, fascinating game 

that every member of the family, regardless 
of age, can play 
‘The game is on NOW. A novel Picture 

Puzzle Cut-Out Contest that will give our 

readers more real enjoyment and, at_ the 

Fame time, will prove more instructive than 

fanvthing of its kind ever devised, starts 

‘with this sue’ and. will continue for six 

month. 


Each of the six months, begining 
this month, Porvuax Setexer. Moray will 
fward twenty-nine eash pris to a total of 
Sooo, or 174 monthly prses in all totaling 
S600 for the six months, In addition, TL 
Grand Prizes, to a total of £4200, will be 
Awarded at the close of the contest 

"The monthly. prises range Irom S00 to 
$10. "The Grand Pris range from $200 10 
$10, Each contestant cam win only one prize 
month, but there ie no reason why You 
hould not win one of the eash prizes each 
month, and one of the Grand Prizes at the 
tnd of the ‘ix ‘months into. the. bareain 

‘The object of ths amusing and educational 
game is to lind our Heroes of Science and 
‘Their Accomplishments, Here's how: Each 
month during the ax months of the contest, 
Porcian Sctesee Mosratuy will publish four 
tore, Each of thee pire died 

to Tour parts. Each. part. belongs ina 
aliferen picture. "The pictures are so arransed 
that, when you cut-out the parts eight of 
the parts wil give you TWO COMPLETE 
PICTURES of ‘Heroce of Science and Their 
Accomplishments, you assemble the est- 
tings in the correct wa 

"This ie not a diffeuk job. We will give 
you elies to the identity” of the famous 
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persons and the work that surround their 
names with undying fame. If you are alert, 
‘you will solve the puzzles quickly and easly 

"The prizes will be awarded to those con- 
testants who submit the two correct complete 
Pictures, assemble and mount them inthe 
Reatest and most skillful manner, and state 
the name.and accomplishment of each of 
the two Heroes of Sclence in twenty word 
‘of Kees On this basis, $1,000 im cash prises 
‘Will be awarded each month: 

When you have assembled the two com- 
plete pictures and sent them in to compete 
for the monthly prizes, KEEP THE CUT- 
TINGS THAT ARE LEFT OVER. These 
cuttings, durine the remainder of the co 
test, will give you TWELVE ADDITIONAL 
COMPLETE PICTURES of Heroes of 
Science and ‘Their Accomplishments, if as- 
sembled correctly. The left-over cuttings 
must be Kept by the contestants during the 
six months of the contest, and the additional 
complete pictures sent_in at the close of 
the contest, when the Grand Prizes will be 
awarded. Each month, submit. only TWO 
COMPLETE PICTURES IN WHICH NO 
LEFT-OVER CUTTINGS ARE USED. 
Keep all the left-overs until the end of the 
contest. Then asemble them and compete 
for the Grand Prizes, 


FOU nevi not be a subscriber or a regular 

reader of Parciar Sctexce MasTHty (0 
compete in this contest. You need not buy 
a copy of the magazine. You can borrow a 
copy from a friend of see one at the public 
library and trace or copy the pictures. You 
are permitted to get all the belp you need 
from your family, neighbors, or friends, and 
‘you may submit’ as many ‘entries in each 
Contest as you please. 

‘On these pages are the first four pictures. 
Refore you begin work on them, read the 
rules of the contest. They are simple and 
exsy to follow, but will be rigidly enforced, 


—— ~ 
| MONTHLY PRIZES 
$ 500 
100 
Third Prize 50 
150 
200 


$1,000 


First Prize 


| Second Prize 


Six Prizes, $25 Each . 


‘Twenty prizes, $10 Each 


‘Total 


GRAND PRIZES 


First Prize ....,..... $2,000 
Second Prize 500 
Third Prize ve 200 


$100 Each 300 
Five Prizes, $50 Each . 


‘Ten Prizes, $25 Each .. 


Fifty Prizes, $10 Each . 
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with eight parts left over, Keep these left-over parts for use in preparing pictures for entry in the Grand Prize contest, 


PRIZES 


Franklin, first 
American lenin, 
Clectricat expert 


Eaiaon, America's 
inventor 
‘wonder worker 


The Men Whose Pictures Can Be 
Completed Are in Above Group 
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FOR SOLVING NEW AND 
EASY PICTURE PUZZLES 


Rates of the Contest—Read Carefully 


1, Each month, for six months, besinnins 

* ‘this month, Pororar Sensce Moni 
will print four ‘composite pictures of Heroes 
‘of Science and Their Accomplishments. Each 
Set of pictures, when cut apart and assembled 
correctly, will make two complete pictures 
with eight parts left over. 


2, The pictures must be pasted together. 
r 


‘The monthly prizes will be awarded to 

we contestants who assemble the pictures 
correctly and in the neatest and most skilful 
‘manner. Each of the two complete pictures 
must be accompanied by twenty words OF 
less, identifying the Hero ‘of Science acd 
his ‘accomplishment, 


3, Amwers to each monthly contest must 
+ ise mailed or delivered to the offices of 
Porviae Screxce Moxrmy ‘not later than 
the thirtieth of the month following the 
‘late of publication of the masazine in which 
the pictures appear, Thus, solutions of the 
tele in this month's isue must be mailed 
(delivered not Tater than March ‘30. 


4, Atte close of the six monthly contests, 
+ there will be a final contest for Grand 
Prizes, To compete for these, comtestants 
‘ust carefully save the cuttings left ov 
from the monthly contests, These left-over 
cuttings, during the six months will produce 
ies aos - 

of Science and Their Accomplishments, i 
assembled in the correct way. These adi 
tional pictures must not be submitted durin 
the progress of the monthly contests, but at 
their close. Entries for the Grand. Prize 
contest must be mailed or delivered not later 
than the thirtieth of the month following the 
fate of publication of the manazine in which 
the pictures for the last monthly contest 
appear. This will be the August issue, pul 
ished July 2.” Entries for the Grand Prize 
contest, therefore, must be mailed cr delivered 
pot later than Auzust 30. 


5, To, recive consideration for the Grand 
+ Prizes, contestants must submit not lea 
than twelve additional complete pictures 


Grand pees wil be awarded to thowe 
6. contestants who assemble the twelve 
addons picture correc and. put the 
toveter iar the hate and mot sk 
fosnner. Each of the twelve tures mi 
be accmpanled by twenty” wort Te 
Weatiyieg the, Hero of dence" md hi 
Secomplment. 


7,, Tn case of ties cach tying contestant will 
* be awarded the prize tied for. ‘This rule 
will be observed Jn the monthly contests as 
Well as in the Grand Prise contest, 


AIL entries should be addressed to the 
+ Heroes of Science Contest Editor, Po 
use Seiexex Mowtiny, 381 Fourth Aves, 
New York City. Name and, addres of the 
trant. must be written plainly on each 

pase of the entry, Entries with insu 
postaxe will not be accepted. The publishes 
Eannot be responsible for delay, tos, er 10 
Aelivery of entries, No contribution entered 
in this contest wil he acknowledzed, and none 
‘wll be returned, No letters of 

Farting points covered nthe le ca 


, There is no entry fee. You need not buy 

1 Popcuak Sciexck Moxrnty to compete 
You can borrow a copy from a friend and 
trace or copy the pictures, or you can examine 
a copy of the magazine at any office of 
Porviar Scirsce Moxtit.y or at the public 
libraries free of chatse. 


Each contest is open to everybody, 

0. ceerywhere except employes of Port 
tax’ Scmnce Mine andthe Popular 
Ecce Tnwitete nd thaSamiiee The 
‘tical of the Popular Science Insitute wil 
Seta jukes and their dcsion wil be ta 


0 


states, Many of 61d 
Sopeared, and th 
ore ie” necee 
a runniog the new 
Maes. Major Wile 
lam Bewle deme 
ca sighting 


By 
Crayton R. 
SLAWTER 


‘OV can’t tell me a thing about it,” 
said the farmer, “For thirty years 
Tye plowed and dug in that field. 
now elf MUthine's buried there Ta 

He was talking to an engineer of the 
United States Coast and Geodetic Sur- 
vey. With his assistants, this man had 
driven up to the farm in a truck loaded 
with surveying apparatus. He was, he 
said, tying a new survey into an old Gov- 
ernment survey of those parts. In order 
to-do s0 they had to find a triangulation 
station of the old work, which was 
believed to have been buried in the 
approximate center of the farmer's east 
forty. 

Protesting that it wasn't there, the farm 
er followed. the surveyors across the 
fields, Skeptically he watched them set up 
instruments and consult. some obviously 
‘ld notes. One of the engineers squinted 
through a telescope on an instrument; 
first at a far-distant church steeple, then 
at landmarks nearer by. A few caleula- 
tions were made; then the party's leader 
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(o the farmer, saying, “You're 
directly over the old station 
an expression of scornful 
amusement on bis face, the farmer 


watched one of the men start to dig 
His expression turned to one of 
amazement, when the old station was 
‘unearthed. Strangers had come on his 
round, through a brass tele- 
scope, done a little figuring, and then 
told im what as buried in bis own land! 

‘Such incidents are common experiences 
of field parties searching for old trian- 
ulation stations, Major William Bowie, 
chief of geodesy’ of the Coast and Geo- 
etic Survey, told me, In surveying the 
United States, engineers must go back to 
the dawn of engineering history here. 
Modern Government surveys, run 25 part 
of the titanic task of surveying the entire 
country, are tied into surveys run some- 
times more than one hundred years ago, 

So age-yellowed field notes of Mason, 
Dixon, Washington, Lewis, or Clark are 
brought from dusty files. Where those 
early pioneers dragged their chains 
through underbrush or drove their pack 
horses over Indian trails, modern parties, 
instruments loaded on motor trucks, roll 
swiftly over broad. highways. Where 
Washington or Dixon, squinted over the 
sights of their magnetic needles, the eyes 
of modern engineers peer through tele 
scopes of transit or theodolite. 

fudged by present-day standards, much 
of this early surveying work is ‘highly 


easuring she 


New Methods and Instruments Bring 


inaccurate. When resurveyed by modern 
methods, the Mason and Dixon line was 
found to be as much as 400 feet off In 


fone place. No attempt, however, is made 
bby modern engineers) to correct such 
errors. The original inaccurate line has 
been a starting point for the work of gen= 
erations of surveyors, and to relocate its 
Hons and markers now would result 
chaos. So highly accurate present-day 
ire tied into the old inaccurate 


N RELOCATING much of this old 

‘work, surveyors frequently find triangu- 
lation stations and monuments buried by 
pature or moved by the band of man, 
‘Two of the original markers of the Mason 
and Dixon line were recently found serv- 
ing as doorsteps in an old church. 

"The stupendous task of surveying the 
‘entire country today, said Major Bowie, 
is made necessary by human nature, which 
is impatient to settle in new lands. When 
the Ivor of i comet, fit 

‘up to settlers, people mov 

fom the Atlantic seaboard with the ire- 
ible mush of water escaping from a 
‘burst dam. They took up land where they 
pleased, regardless of surveys. Where they 
hhad an’ entire continent for their oyster, 
and where land was to be had almost for 
the asking, why worry about surveys? 

‘After they had been settled for a while 
they began'to think of property bound- 
aries, which were usually carelessly estab- 
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von the 


party has reached the top of 


United States 


Accuracy to Job of Locating State Lines 


ud, The first surveyors generally took 
some prominent landmark, like the steeple 
of a newly-erected church, and ran mag- 
netic lines from it. What did it matter if 
there were errors in. such work? Where 
land was so cheap a few feet of difier- 

ce one way oF another Was @ matter of 


aries and property lines based on such 
loose and inaccurate surveying methods. 
Nor did they feel the need of anything 
better until ‘science, slower in its west- 
‘ward march than empire, caught up with 


civilization, Towns, no longer independent 
of each other, were connected by roads, 
bridges, and rails, Two adjacent towns 
often Were merged into one, with a link- 
ing up of water supply sysiems, sewers, 
and streets. 

‘The relative levels of two near-by points 
‘and ‘the distance between them thus 
became a matter of importance. Mines 
were dug, and industrial works built on 
A large scale. Property values rose enor- 
ously. An error of a few feet now meant 
a gain or loss of great sums of money. 


MA XY such problems were solved by 
Tocal surveys, which increased the 
confusion as the country developed. Look 
at any map of the United States and you 
will see, in the boundaries of many states, 
eternal monuments to just such confused 
conditions. Notice the line between Con- 
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necticut and Massachusetis, Instead of being 
straight it contains several minute jogs. It is 
nearly but not quite a straight line because of 
inaccuracies of early Colonial surveys. 


‘AKE the case of the line between Texas 
1nd Oklahoma, the boundary that runs in 
‘straight line along the one hundredth meri!~ 
jan of longitude. For more thaa half a ccn- 
tury no one knew exactly where this boundary 
was. Many different surveyors tried to locate 
it, but they disagreed by as much as 3,699 
feet because astronomical methods of deter 
mining longitude were then inaccura 
For a long while the strip of land involved 
in this inaccurately known boundary meant 
little to either the governments of Texas or 
1a, No settlers lived in it and the 
ground was so cheap that neither state wor- 
ried much about it. Finally oil was discovered 
in that region, and land rose in value so tre 
mendously that the disputed strip became 
worth many millions of dollars. 

Each state then claimed it, and the dispute 
was carried into the Supreme Court. ‘That 
body finally ruled that the one hundredth merid- 
ian be established with a degree of accuracy 
that could be accepted as standard by both 
parties involved in the dispute. The Coast and 
Geodetic Survey was given this task, and so 
accurately did it do the work, I was told, that 
the boundary markers between the two states 


tions, the United 
States Government (Continued on poco 127, 


‘This tide age, used by the Coast 
Survey. is on Cook Talet, Alaska. Tn 

‘epee picture the tide te 
Brewer ib 


HERE are seven 
thousand yolunteer 
firemen in the east- 


part of the United 
States who are no longer rated 
‘us amateurs. They now quali- 
fy as professional fire fighters 
because they have completed! 
‘course in the country’s only 
traveling fire college, 

“The one-man faculty of this 

nstitution is former Chief Frank A. Mur- 

fireman with twenty years’ experi- 
ence in New Haven, Conn, and an 
alumnus of two of the nation’s most 
thorough schools of fire fighting. Chief 
Murray is a graduate of the fire college 
‘of the Boston fire department and also 
attended the drill school of the New 
York fire department. 

‘A great deal of the chief's work is done 
in lecture rooms and in demonstrations 
at the fire department headquarters of 
his pupils, but his best teaching is done at 
fires, Frequently his classes are disrupted 
by an alarm, and when that happens pro- 
fessor and pupils are delighted, not because 
they are bored with the teaching but be~ 
‘cause sich an emergency call offers the 
best possible means for practical instrue- 
tion, 

This happened not so long ago on Long 
Island while the chief was giving a final 
review lecture to a class of volunteers at 
Locust Valley. 

“What,” the chief had asked his pupils, 

the proper procedure if, when you 
are responding to an alarm ‘with all of 
your force, men and apparatus, you dis- 
cover another blaze that ‘has ‘not been 
reported?” 

L. A. Matthews, an electrical contractor 
who is the chief of the Locust Valley 
Volunteer Fire Department, was about 
to answer that question when the alarm 
bell sounded. 

‘We roll!” shouted the man on watch. 
In something less than a split second the 
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eA COLLEGE on 


FIRE FIGHTERS LEARN FROM EXPERT 


pops were swarming into rubher cout, 
foots, and helmets. ‘The massive double 
ovse were swung open 
apparatus was on its way. 
Chet Merry" aes not tavel i, res 
on the apparatus of his pups. He 
fies in Be own chie's caf, the siren 
Screaming a. warning to al trafic to 
fet out of the ronds You might 
Pose that a fre chit in such'a situation 
frould be disposed to race his pupils 
ta the veene’ of the fire; if 90 you 
imistake the purpose of Chief Murray 
He followed them, this night as lay 
and so" participated in one of the 
Strangest ‘coincidences of his teaching 


‘HE alarm had been turned in as 
a report of a big brush fire that 
was threatening to sweep across the 
estate of one of the millionaires of 
Locust Valley. While the clanging bells 
and sirens were demanding a clear road 
the noisy procession came upon another 
and unreported brush fire. There was the 
problem, just as it had been propounded 
by Chiet Murray, and the right answer 
vas given by his pupils without hesitation. 
Chief Matthews swiftly detached one 


Former Chief, Working 


ith Volunteers, 


By 
BoypEN 
SPARKES 


unit of his force to battle this second 
enemy and with the rest of his men and 

iment continued to the original fire 
was proud of those men when T 
saw the professional manner in which 
they dealt with that situation,” Chief 
Murray told me. “Even in pay depart- 
ments mistakes have been made in similar 
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Wheels for FIREMEN 


circumstances, Under the stress of excite- 
ment fire fighting forces have been known 
fo concentrate their efforts on the first 
fire they sec and neglect, with terrible 
consequences, the alarm that caused them 
to roll’ 

‘Last year in the cour of his teaching 
work with volunteer fire fighting depart- 
ments, Chief Murray responded to about 
eighty fire alarms. Some of the alarms 
were sounded while he was working with 
his pupils; others after he had retired for 
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Shows Them How to Fight Flames 


modes 
Uleklinh ob 
Tete, Murray shows 


the night, often many miles from the 
scene of the fie. 

‘One night he was called out of bed to 
respond to an alarm in the territory of a 
freshly organized company of volunteers 
who were inordinately proud of a new 
thousand-gallon pumper given by one. of 
the wealthy patrons. of ‘the community 
Pride and understanding are different mat- 
ters. In this case the men were faily itch- 
ing to see this handsome and powerful 
piece of apparatus in action. 

‘When Murray arrived the pumper 
throbbing and a line of hose was pula 
on the lawn of the dwelling house which 
was on fire, Flames were roaring out of 
fn attic window. The volunteers were 
just on the point of throwing a stream of 
water into the blazing window. 

‘Wait!” Murray shouted, “Don't open 
that line!" The firemen looked at him in 
amazement. “Follow me!" Taking a 
small chemical extinguisher, Chief Murray 
dashed into the house and up the stairs 


‘HOSE who followed close at his heels 
responded to his order to open the 
scuttle in the roof. While they were 
obeying he was squirting a thin stream 
‘of chemical fluid into the source of the 
fire, a wooden box of tinsel and colored 
paper and other Christmas tree ornaments. 
Ina few minutes the fire was out, with 
practically no damage. 
‘Right there the chief went into sess 
with his class 
“See here.” he said, “your hose line has 
anogzle an inch and an eighth in diameter. 
In five minutes you would have had five 


Se 


tons of water in that house, Often seventy 
five percent of the damage at fires is done 
by water. You fellows have in your new 
ppumper a fine piece of apparatus, but you 
must learn to. use it with discretion.” 

Lately I spent a day in the company of 
Chief Murray at the headquarters of the 
Elmont Fire Department, which had re~ 
tained the chief to train them, This is a 
volunteer organization in Nassau County 
on Long Island. The Belmont Park race 
track is directly across the street from 
the headquarters of one of their five 
‘engine’ companies. Within the grounds of 
that more than SOd-acre racing estat 
ent are stables that shelter from 500 to 
1,000 of the most valuable race horses 
of the country. The protection of those 
animals, worth millions of dollars, is a 
terrific responsibility, Tn consequence the 
volunteers of the Elmont department had 
een devouring all the instruction that 
Chief Murray could give them, 


DURING my visit some of the, men 
of one company turned out for a 
practice drill under Chief Murray's direc- 
tion. They had been listening to him 
explain the use of the gas masks that are 
4 part, of the department's equipment, 
Tieneath the canisters of chemical sub- 
stances through which is filtered the air 
breathed by a man wearing the mask is 
small aperture, Chief Murray’ placed 
the palm of his hand over the openi 

“Can you breathe?” 

‘The man shook his head in a violent 
negative. ‘Taking his hand away, Chief 
Murray said: 

“That's right. If you can breathe when 
that hole is covered your mask is leaking 
Always test it that way before, you enter 
ssmoke- or gas-illed premises.” 

T asked one of the volunteers what was 
the need for which they chiefly anticipated 
the use of gas masks. He pointed toward 
the stables of Belmont, Park 

“Some night,” he. said solemnly, 
may ave to (Continued on pa 


we 
122) 


2 


Racing Lights in Tunnel Urge Car Drivers to Greater Speed 


MOVING TRAFEIC 
LIGHTS LEAD CARS: 
THROUGH TUNNEL 
AT THIRTY MILES TEN-WATT SULBS SET 
AN HOUR \ ALONG FOOTWALIK 


SLOW/ORIVER 15 


ELERATING TO 
CATEM UP WITH LIGHT 
CAR FOLLOWING 


PACE SET BY 
TRAFFIC LIGHT | 


Panoramic vew of moving lights in Holland Tunnel, which 
race along the wall at thirty miles on hour and arge drivers a 
erp abresat of them, thu hantening trae and preventing ame 


Moyinctrafficlights, 
probably the first of 
their kind in the world, 
have just been ine 
stalled’ experimentally 
in the Holland Tunnel 
between New Jersey 
and New York, Un- 
like ordinary traffic 
signals, they are de 
signed tospeed up pass 
ing drivers, replacing 
the frantic gestures of 
tunnel policemen. 


Because this vehicular tube beneath the ELECTRIC VOTE ON PICTURE IS SECRET 


siden River bocon tare uo es ; 
Fuaion River as became more and more so sur is members ned not expres secre. Theplctureis accepted a majority 


quently choked, with traffic, the oA eheie opinions out loud, a Detroit, Mich, has indicated its approval. Since the deci 
scheme was decid upon inan flor t0in- jury of artists is using electric buitons (ing Votes are anonymous, the picture ia 
creas its capacity. Tunnel engineers in- haflot on contributions to be bung in a morc likely to receive an impartial verdict 
along the footwalk on the New York-bound Michi Laces os entirely eRe mens, 
side of the tunnel for the tests. They also ‘HeY have voted "yes" or “no 
designed and built a control system similar faoen 
to that used in animated electric signs 

A motorist entering the tunnel during 
rush hours sees a yellowish flash of light 
Facing along the wall beside him, like the 
flaming tail of a comet. It is traveling at 
thirty miles an hour, and he is expected to 
keep up with it. Seventy-five feet ahead of 
‘him, and behind, similar lights guide other 
drivers, Thus they stimulate lageards, ad- 
monish speeders, and also aid in keeping 
Cats the legal distance apart in the tunnel 

Officials are reserving their plans for 
completing the system until further tess, 
but it is said to have worked with encourag- 
ing success, At this writing it was planned 


‘woman driver, frightened by the new lights, 
crossed! the center line of the double-lane 
tube in defiance of regulations. Questioned 


by the police, she explained that she 


thought the tunnel was on. 
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RUMBLE OF VOLCANO 
SENT OUT BY RADIO 


To tue variety of noises that have been 
broadeast by radio must now be added the 
rumble of a voleang in eruption. During 
the recent activity of Hawai 

eano Kilauea, engineers erept to the ed 
of the erater and suspended a microphone 
‘over the boiling lava in the pit. The angry 
Mutterings were radioed to the United 
States and re-broadcast for the benefit of 
American. radio listeners. The 
shown here was snapped by a photographer 
just as the engineers were setting their 
microphone in place beside the perilous 
cliff, The “mike” was padded to protect 
it during the climb, 


TINY CAR, STREAMLINED, PROVES FAST 


A mixy streamlined car with 
wheels, invented by a Garden 
airplane manufacturer, is said to 


thirty-four horsepower. A high- 
truck for light delivery has been 


Streamlined and with motor In the rear, this tiny car goes ES miles an hour 
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UNDERWATER CABLE BRINGS IN BOOZE 


bottled liquor, across the river to. the 
American side. A motorslriven windlass 
teeled in the mile-long cable at a fast clip. 
Acconling to agents, this apparatus could 
run forty eases of liquor an hour past une 
suspecting customs guards. When the 
house terminal was raided, a cargo was in 
transit, but the operators had fled. 


Watex: Federal agents investigated mys- 
terious ripples seen by moonlight near the 
shore of the Detroit River, where it sepa- 
rates Grosse Point, Mich. from Canada, 
they found one of the most ingenious rum- 
smuggling devices yet disclosed. Bootles- 
ners had rigged up an underwater cableway 
to haul submarine “torpedoes,” filled with 


ted by the same builder along 
similar lines. The inventor, Capt. James V. 
Martin, produced another remarkable mid 


KNOB SPINS CAR WHEEL 


A xew attachment for an automobile’s 
steering wheel, in the form of « pivoted 
enol, makes it easy to spin the wheel with 
‘one hand for a sharp turn. ‘The driver's 
‘ther hand is left free for signaling. Ac- 
cording to the maker, it also affords a more 
restful grip on the wheel in ordinary div- 
ing during a long trip. 


RADIO TRAPS CROOKS 


How effective an instrument radio pro- 
vides for reducing crime is shown by a 
recent analysis of arrests in Chicago during 
1931. In this one city, figures show the 
police radio system led to the arrest of 
6,000 criminals in the year, 
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New French Plane May Fly at Ten-Mile Altitude 


Ware nations race to put their first high-speed ai 
planes in the stratosphere, or upper story of the earth's air, 
a new contender is reported under construction in France, 
its designer, a French engineer named Guerchais, expects it 
to be able to climb to a height of ten miles within forty 
minutes, It will then be able, he says, to fly at 250 miles an 
hour because of the thinness of the upper air. For the sume 
reason the passenger cabin will be se and a 
large compressor will pump air into it to maintain a normal 
pressure for comfortable breathing. Another stratosphere 
plane is awaiting its first trials at the Farman factory in 
France, while Germanys first plane of this type recently 
made a test flight at low altitude (P.S.M,, Jan, '32, p. 56). 


RADIO FEVER MACHINE a 


Rapto fever machines, that cause 
an artificial fever to aid in combating s 
re in hospital tse. 
Now comes a new adaptation of the 
jgned for local treatments, 
‘Two plates apply the heat. Like its 
larger counterpart, the new appara 
tus works on the principle of a short- 
wave radio transmitter, 


‘A.2,000-Acke artificial port for Rhode Island, in which the largest 


transatlantic liners could dock, is proposed by two Rhode Island 
financiers and a world authority on port engineering. The project, 
would provide fifteen miles of docks and would cost $5,000,000. 
Part of the plan is to obtain legislation from Congress designating 
this an “open port,” the only one of its kind in the United States, 
where goods might be unloaded without passing through customs 
‘or paying duty until a buyer is found. Point Judith, the site chosen, 
is 250 nautical miles nearer Liverpool than i 
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Rocks Turn to Vapor in the World's Hottest Furnace 


| RACING 

| BOAT WEIGHS 
22 POUNDS 
‘ A sanvet of light- 


ness isa rowing shell 
i] constructed by a 
German athletic in- 
structor, Although 
measuring twenty- 
six fect in length, it 
to weigh but 
two pounds. 
y easily be held 
cht with one 
‘armasdemonstrated 
in the photograph. 
Nonnails or screws of 
fany kind were used 
in the construction 
of the odd craft. 


‘weighs only twenty-tes ponds 
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before attained with such close control. 
Even 6,000-degree temperatures were ob: 
tained for brit periods. 
cling things happened when goggled 
engincers dropped samples of materials 
{hough the furnace’: venthole. A chip of 
‘wood puffed instantaneously into gas, and 
disappeared with a flash of flame, Rocks 
magnesium or silicon base were torn 
Sind vapors shot out, burning with 
azaling. white flame of ‘magnesium 
flash powders and silicon, Iron and 
svaphite reacted violently together 
trth a roaring blue and white lame, 
When the pawer was on too lo 
the force of this reaction blew Up 
the furnace, and it was rebut 
Essentially. the furnace 
graphite crucible enclosed in ex- 
tremely effective heat insult 
and surrounded by an electri coll 
carrying powerful high-frequency 
currents, These induce a corr 
ponding current in the crucible it~ 
Self and heat it to incandescence. 
At present the temperature is lim- 
only by that at which the gra- 
‘vaporiaes—more than 6,000 
ces. By enclosing the fu 
under pressure in a cylinder 
sphere, engineers believe higher 
temperatures may be attained, 


NEW FILM TAKES PICTURES IN COLOR 


are now made possible 
with an ordinary hand camera 
through the use of a new roll film, 
just placed on the market. Put in the 
‘camera in the usual way, no special 
‘equipment is needed for using this 
film except a small plate that keeps 
it flat in the camera. The film re- 
‘quires only about three times normal 
‘exposure. After the pictures are 
taken, the roll is sent to the manu- 
facturer’s laboratories, where th 
finished prints in colors are made 

Paper; with duplicates, if desired. 

‘The roll is now supplied in the 

widely-used 2% x 414 size, and others may 
soon be made available. ‘Instead of the 
usual single strip of sensitized film the roll 
contains three strips, one to record each 


[A theeesteip lem with which ean bo 
fate that nataral colors can be reproduced 


primary colors, The nearest one 
to the camera lens is stained yellow to 
serve as.a filter and thus equalize the effec- 
tive speed of each film. Since the strips are 
held firmly’ 

through the translucent back of e: 
the succeeding one, Th 
black-and-white negati 
patches outlining areas of the particular 
color to which it is sensitive. Enlargements. 
are made from the negatives, and are used 
to print the finished picture on paper with 
colored dyes, 


ICE CUBES UNMELTED BY 
FIRE THAT SWEEPS HOME 


Wuex fire swept through a ten-family 
apartment house in Cleveland, O., not long 
ago, its electric refrigerators received a test 
that the manufacturer never thought of. 
Engineers found, several hours later, that 
although the outsides of some of the refr 
erators were scorched black the ice cub 
within them had not melted, 
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PHOTOS ae a 
Latest Events 


in Aviation 


A at 
come from th 
pamphlet of thirty-two p 
a title, "Teletype Direc 
‘marks it as comparable i ie 
to the world’s ‘rst teleph 
It signalizes the recent inten 
ing of more than 1,100 users of teletype 
machines of the Bell system in a single 
that any subscriber 

yy call up another 
na arty on twooray 

News bureaus, banks 
‘agencies and other business enterprises 
with many branches are using this new 
service, 

‘A teletype machine isa typewriter 
hooked up electrically to run in unison 
with another which may be many miles 
away, Whatever message is typed on one 

appear automatically, with a clicking 
Of keys, on a sheet of paper in the other. 
Hith letypes have been installed 
only int-to-point systems—as_be- 
tween two distant offices of the same firm. 
Now all messages will pass through a 

mitral” Nearly 150 such centeal affices 


METAL CONE AND CANDLE 
KEEP TREES WARM 


‘Yousc orchard trees are nursed safely 
through a spell of freezing weather by a 
novel type of “incubator.” A cone of sheet 
metal surrounds the tree, and the air 
inside is warmed by a lighted candle in- 
serted through a door. Since little heat 
escapes, this method is economical and 
offers ample protection to the tree in even 
the coldest weather, 
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Teletype Users Now Have ‘‘Central” and Directory 
», 


hed for the purpose 
ll any subscriber in the directory, 
in which names are listed alphabetically 
under towns and cities, a subscriber types 
I characters upon his teletype. Thes 
ty oF 
code letters (such as “PHLA” for Phil 
delphia), followed by several numbers 
indicating the particular station called 
Central sees the call appear on a teletype 
machine in front of her, and connects 
the caller directly with the desired part 
The two may then bold a two-way con- 
versation in writing. Permanent records 
are preserved at cach end of the wire, 
and may be filed for reference, whi 
extra carbon copies may be made’ at the 
Sesire of either party 

Calls are charged for, like telepho 
calls, on the basis of elapsed time and 


distance; the “loca 


rate is twenty cents 
for five’ minutes, A new edition of the 
directory will be issued each month for 
the first few months 

A somewhat similar service has also 
‘been announced by the Western Union 
and Postal Telegraph companies, linking 
nearly 10,000 users of their own telegraph 
printers in a one-way conversation system. 
Here the subscriber transmits his entire 
message to “Central,” and awaits a reply. 
At the central office, the message is re- 
transmitted by a perforated tape to an= 
other “Central” and thence by telegraph 
printer to the proper party. This type of 
service is adapted to the needs of a user 
‘wthose messages customarily require con= 
sideration or an analysis of figures, for 
example, before reply, and where a run 
hing conversation is not desired, 


HEAT CHANGED INTO ELECTRICITY 


Ose of these days you may run your 
radio set on gasoline—and boast about 
how many hours you get to the gallon! 
A device (0 convert heat directly into 
‘electricity in sufficient quantities to oper- 
ate a standard radio receiver has just been 
demonsteated by a St. Louis, Mo,, in- 

Burning gasoline or kerosene, the set 
is intended for use in homes ‘where a 
regular electric supply is not available 
According to the inventor, a gallon of 
“gas” will operate a radio ‘set using the 
new two-volt tubes for 160 hours. Elec~ 
tricity is generated by beating the jointed 
surfaces of dissimilar metals, a phenom 
non well known to science as “thermo- 
electricity.” 

Hitherto this principle has remained a 
laboratory toy, except in delicate inst 
ments such as’ pyrometers for measuring 
high temperatures. But the inventor of 
the thermal current-generator declares, 
that new, secret alloys he has discovered 
‘open an economical way to produce elec- 
tricity for radios, and possibly even for 
power on a larger scale 


Rusning radia set on gat. The device ts fore 
ground in anid to turn heat into electricity 
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REGISTERS CAR'S SPEED 
AT TIME OF COLLISION 


A retttate device called a “strik- 
ometer” has been invented by a California 
{garage owner to serve as a silent but irre 
futable witness in automobile accident 
cases, Inclosed in a tamper-proof housing, 
it would reveal, at just what speed a 
‘motorist was driving when his car was 
involved in a crash. The device resembles 
standard speedometer in appearance, but 
way sudden impact swings a pendulum 
within the instrument, releasing a spring- 
‘operated needle that locks the speedometer 
dial at whatever speed is indicated at the 
‘moment. Tt cannot then be reset until 
the case is unlocked by a police oficial 
fo other person with the manufactures 
master key, and its evidence will auto- 
matically ‘convict a driver who has been 
traveling at reckless speed. If motorists 
‘were compelled by law to use such an 
instrument, the inventor maintains, there 
would be ‘no grounds for argument. in 
auto accident damage suits. His invention 
followed an accident in which his partner 
was seriously injured and his car wrecked 
by collision ‘with another machine. 


WORLD WAR NORTH SEA MINE EXPLODES 


COAL USED IN MAKING 
SYNTHETIC RUBBER 


Wrrens a few months, production of 
synthetic rubber is scheduled to begin 
at the Du Pont plant at Wilmington, Del 
‘This strange product looks like natural 
rubber, stretches in the same way, and is 
believed applicable to an enormous num- 
ber of purposes where natural rubber is 
now used. The primary raw material is 
acetylene gas, obtained from coal and 
limestone. The first step in the process 
was discovered by Father J. A. Nieuw- 
land, working with acetylene in a labora- 
tory’ of Notre Dame U! 


of the 
repo 
8 government esl 


4, it is gingerly hauled from 


Twovex more than thirteen years hav 
passed since the World War ended, fishermen 
North Sea still are mien 


a by 


Whenever o 
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PIN LOCKS THIS SPIKE 


A satway spike 
that is declared to 
hold firmly for the 
life of the tie into 
which it is driven has 
been designed by a 
Fargo, N.D.,invent- 
or. The back of the 
spike has a rounded 
shoulder, and a lock 
ing pin forced home 
against this shoulder 
is turned outward 
into the tie. 


of a speeding car, a highway. bandit 
Streaked south from Seattle, Wash., not 
Tong ago, his companion blazing away’ in 
a Tunning gunfight with half a dozen 
deputy sherifis. “Ten miles from town, 
the battle ended. One deputy had been 
Killed and the outlaws had twisted away 
from their pursuers and disappeared 

Late that night, a farmer reported find. 
{ng an abandoned automobile, with a dead 

in it, on a lonely mountain road 
Officers identified the bandit car. Slumped 
in the back seat was one of the wanted 
men, a bullet fired at close range in his 
Fight temple and a revolver clutched in 
his stiffened fingers. 

"This gun, together with the fatal bul- 
lets recovered from the bodies of the 
deputy and the bandit, were taken to 
Luke S$. May, at his famous scientific 
crime detection laboratory, on Twelfth 
Street, Seattle. He examined both mis- 
siles. "They had come from the weapon 
found in the dead man's hand. The high 
wayman had evidently killed the deputy 
and later committed suicide. But May 
‘was puzzled. His understanding of crim- 
inal, ‘psychology told. him that bandits 
don't commit suicide after a getaway. 

Carefully spreading white clay powder 
over the, recovered weapon, he Brought 
‘out the fingerprints on it. The result was 
2 perfect “Who's Who” of the sherif's 

se! Thirty people had handled the gun 
before it was submitted to. May. This 
jumble destroyed whatever evidence there 
‘might have been ‘on the outside of the 
fun when it was taken from the akan- 


A few days later, 
the second. highway: 
‘man was brought in 
May showed hi the 
never touched 
that gun in. my life, 
he declared. “It be- 
longed to my pal. 
“That ready” reply 
sent him to the gal- 
lows. ‘The next. day, 
as May studied the 
‘weapon, he noticed 
that the slightest pull on the trigger let 
the hammer fall. Taking the gun apart, 
he found that the owner had filed down 
the trigger notch to give the weapon a 
lighter pull. More than that, he found, 
allover the inside of the gun, the finger: 
Prints of the second bandit 
Realizing that the death of the officer 
would Keep the police implacably on his 
trail and that an attempt would be made 
to trace the fatal bullet to the gun that 
fired it, he had treacherously murdered 
his confederate and placed his own reval- 
fis hand to give the impression of 
Suicide. The sinister plot had all but suc- 
ceeded. Then, the faint imprint of the 
pattern left by the ridges of the gangster’s 
fingers broke down his cold-blooded 
scheme and forced a confession from him. 


JF ALL the phases of scientific crim- 
OF rcatching, Snecpsnting prob 
ably has the grestest number of thrilling 
captures to its credit. In New York, in 
Chicago, in Washington, D. C., I have 
talked to experts who have tracked down 


prints 


: Miehtiest 
Aid of the 
Vianhunters 


wanted men through the mysterious, loop: 
and whorls, arches and islands, that 
appear in ever-varying patterns on indi 
vidual fingers. ‘The nerve tingling: feat 
of such scientific Sherlocks make kead- 


Tine news throughout the world 

Practically every police department in 
America is now equipped for fingerprint 
‘work, At the New York City headquar- 
ters, T was shown files containing more 
than a million separate prints. In Wash- 
ington, D. C., the “fingerprint clearing 
house," maintained by the Department 
of Justice, is growing at the rate of nearly 
half a million prints a year, This great 
crime-fighting machine, with its trained 
experts, its army of clerks, its battery of 
typewriters, pounding out answers to 
nearly 2,000 queries a day, is unifying 
the police of the nation in a scientific 
offensive against the underworld 

One of the most brilliant bits of fin- 
erprint work in recent years was accom 
plished a few months ago by Albert 
Ground, one of the classifiers in the 
department, 
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On the afternoon of May 25, 1928, four 
strangers stepped from a motor car and 
walked swiftly through the doors of the 
First National Bank, at Lamar, Colo. 
Whipping out revolvers, they killed two 
guards before they could move a muscle, 
rushed (o the big safe, gathered up $200, 
000 in cash, and made their getaway 
through a rain of bullets 

‘Across the Kansas line, at Dighton, late 
that night, a doctor was called from his 
bed to treat a stranger, one of the gang 
‘who had been shot during the escape. AS 
he rose from dressing the wound, the 
members of the vicious gang riddled him 
with bullets, threw his body over a clif, 
and pushed’ his automobile after it. On 
‘one fender of this wrecked machine, detec 
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tives found a single clue— 
the bloody thumb-print of 
fone of the assassins. 
Eventually, this. print 
was forwarded to Washing- 
ton, It matched none of the 
millions on file. But Ground 
noticed its peculiar pattern. 
sen months went. by 
with from 6,000 to 10,000 
fingerprints a day passing 
over Ground’s desk. Then, 
police at Stockton, Calif, 
forwarded the prints of 3 
known criminal. Instantly 
Ground recognized the pat- 
tem of the. thumb-mark, 
Tooked up the old print 
compared it, and found it 
identical. By remembering 
le fingerprint fourteen months, 
he not only brought about the death of 
the four murderers, 


tified as the slayers by nearly sixty peo- 
ple, 

For international use, a code has been 
‘worked out that enables an expert to send 
a fingerprint description by radio or cable 
to all paris of the world. Not long ago, 
such symbols bridged the 7,$00-mile gap 
between a Berlin, Germany, ‘radio station 

id Buenos Aires, Argentina, resulting 
the capture of ‘an international con- 
fidence man. By teletype, the actual pic- 
tures of fingerprints are now flashed 
between distant cities, and hardly a mail 
plane flies east or west today without 


A Dramatic Explanation of 
How Tiny Lines Are Now Used 
to Convict Desperate Crooks 


By EDWIN W. TEALE 


tying in its pouches fingerprint copies 
ital to the apprehension of criminal, 
So rapid and widespread has been the 
adoption of fingerprinting that few peo- 
pile realize that it has been in use for only 
thirty years. As early as 200 n.c., Chinese 
emperors signed official documents. with 
their thumb-prints, but it was not until 
the nineteenth century that scientists gave 
serious study to the subject, After years 
of research, Sir Francis Galton, cousin 
of the great naturalist, Charles Dai 
published a book in 1892, showing tha 
fingerprints are different. Then, in 1901, 
Sir Edward R. Henry, head of the Lon: 
don police, established at Scotland Y 
the system of criminal identification now 
‘used throughout the world 


GEANCE at the ball of your thumb or 
fingers and you will notice that. the 
ridges swirl about in a definite pattcen 
You are the only person on earth with 
that exact ridge formation. Faces may 
Took alike, bodily measurements 1 
duplicate, names may be identical, but the 
lines and loops on every hand, experts 
say, form an individual pattern ‘that has 
no ‘counterpart. Take the classic case of 
the two Will Wests, 

Tn 1903, a negro by that name entere 
the Federal penitentiary at. Leaven 
Kans, As he was being photographed and 
his measurements taken, the record clerk. 
thought he recognized the face. He com= 
pared the measurements just made with 
his files and found they were exactly the 
sume as those in an envelope marked: 
“Will West.” A photograph in the envelope 
showed the identical features of the new 
prisoner. 

“That's me, all right,” the amazed 
gro admitted when he saw the likeness, 
mut T don't see where you got my pic= 

cause T've never been here 


showed that another 
negro with the same name, the same fea- 


3s 


tures, and the same 
bodily measurements 
was still serving a life 
sentence in the same 
penitentiary for a 
murder committed in 
1901. When finger 
printing was later in- 
troduced, officals took, 
the thuinb-prints of 
the two Will Wests 
vena layman, at 
first glance, could tell 
they were eit 
ferent, 
Imagine the num- 
ber 1,000,000 followed 
by fifty-four ciphers! 
‘That staggering figure 
mmpared to one rep- 
resents the chane 
of two fingerprints 
this world being the 
kame, according to the French author 
M. Balthazard, ‘The prints that are the 
‘most, alike are those of identical twins 
In the case of two brothers, policemen 
in Berkeley, Calif, and the Ellis twins 
who eame to the notice of Scotland Yard 
in England, the patterns were at first de 
clared identical. "Under the microscope of 
the expert, however, differences appeared 


NOt only ate fingerprints distinctive 
‘but the patterns formed by these tiny 
nnonskid ridges, that enable your fingers 
to turn the pages of this magazine without 
slipping, remain the same throughout life, 
Your hind may grow fatter, or slimmer, 
‘but the patterns, like the design of a lace 
‘curtain, will stretch of contract but remain 
recognizably the same. A criminal may 
disguise himself in a dozen ways, Rrow 2 
heard, and change his name—E was told 
of one character of the underworld who 
has had ninety atiases—but these telltale 
fidges and valleys wil tcp in up. 

Criminals have attempted in many ways 
to mar their fingers 30 they would seave 

‘One burglar seared his 
jot stove, a confidence man 
tried to shave off the ridges with a sharp 
razor, and gangsters have been known to 
try to destroy them by grinding with a 
pumice or applying acids. But in every 
case, I learned, unless the treatment pene 
trated deeply’ into the flesh, the ridges 
leveloped again, exactly as they had been 
before. 

‘When the identification system was 
first introduced into America, one scoffing 
detective at the New York City head- 
‘quarters submitted to a grueling test. After 
ring’ gerprintd, he placed is hand 
‘on a whirling grindstone until the tips 
of his fingers bled. Then, he was finger- 
printed again.. ‘The faint lines of the ridges 
‘were still suficient to identify the prints 
from among hundreds of others. 

‘Not long ago, a fourth offender in New 
York made a desperate effort to beat the 
Baumes Law, which sentences such felons 
to life imprisonment. In the patrol wagon, 
after his arrest in an_ attempted holdup, 
he slashed the tips of his fingers with a 
bit of metal taken from the end of his 
shoelace, so his fingerprints could not be 
recognized. However, as soon as the 
uts healed, the ridges reap- 
ng infallible clue to his identity 
ile deep cuts destroy the ridges, they. 
themselves, aid in identification.” For, 
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Pingerprint clearing house, Washiegten, D. C., where records are Bled for instant wee 


finger tpn of murdered man was 
‘way aad he viet Heated 


poscope, No two sears are ever 
With amazing accuracy, the markings 
of these practically indesiructible. ridges 
lead to the wanted criminal. A scientific 
sleuth, just returned from abroad, told 
ime of one case in which a Scotland’ Yard 
detective found sixty different fingerprints 
fon one bottle at the scene of 2 crime. 
After weeks of work, he traced fifty-nine 
of the sixty prints to' reputable employees 
of the robbed store. But the one excep- 
tion, the sixtieth print, led to the wanted 
man, When the famed Leonardo da Vinci 
Painting, “Mona Lisa,” was stolen from 
the Louvre, in Paris, some years ago. 
a single fingerprint on'the frame resulted 
in the arrest of the daring thief 
a fitryimethed fo accurately cnlsng 
single fingerprints has been devised by 
GREE inmpetor Harry Batley af Scot 
Wie ces 8 some een 
trument having a plain glass window 
below, marked with concentric circ 
‘The center of this transparent “target 
is placed on a point of the p 
‘Then the position of ‘the various ‘ridge 
lines in relation to the circles is compared 
to, the position of similar lines on other 
prints until a perfect match is made. One 
California expert. has calculated that 
ten points on two prints are identical, 
the chances are 1,562,000 to one they. 
‘were made by the sime finger. 


‘VEN a fragment of an individual ridge 

pattern is often suficient for a finger- 
print, specialist to identify the hand from 
which it came. A strange case, solved 
by what appeared to. be partial prints, 
was related to me during my stay at the 
Scientific Crime Detection Laboratory, 


in Chicago, Illinois 

As a climax of a 
number of mysterious 
robberies, a North 
Shore apartment was 
Tansacked while the 
‘owners were attend- 
ing the theater. ‘The 
theory of the police 
was that the gang of 
elusive housebreakers 
employed a small boy 
to. worm his way 
through the transom 
and unlock the door. 

Fingerprint men ex- 
amined the lintel care- 
fully, ‘They found a 
number of small 
markings, like frage 
ments of fingerprints, 


Studying them at 

headquarters, they 
made 3 remarkable discovery. The “inger- 
prints” were those of a small monkey. 


‘The gang had used the trained animal to 
enter apartments. and-open doors, With 
this clue, the police ran down the crooks 
and recovered most of the loot. 

Often, the position of fingerprints on 
an object will give valuable aid in solving 
bafiing crimes. In Los Angeles, a few 
months ago, the story of a suspect was 
Fhroken down in this way by the ai 
evidence of fingerprints ona. shotgun, 
‘They proved she had not merely picked 
tp the weapon from the loo, as she sid 
Hot Had held it to her shoulder na position 
10 shoot 

Again, a brutal murder on Long Island, 
N.Y, was cleared up by studying the 
position of fingerprints on a fatal. piece 
Of pipe used in the slaying of a physician's 
wile. The doctor told the palice he had 
picked up the pip tram the or beside 
is wife’s body when he found her, But 
the microscope of the fingerprint men 
proved he had not just held it in his 
hhands but had gripped it with great force 
as one would ia dealing a blow. 
fession and conviction followed, In 
‘other instance, a man’s story that he 
simply picked up a weapon after a killing 
ves substantiated ty the fact. that his 
fingerprints overlapped others made by 
the actual killer, 


OSE fingerprints studied by the scien- 
AY4 ‘tific criminal-hunter are invisible to 
the naked eye until they are “developed” 
by the use of powders, fks, and chemical 

pors. Along the tops of the frictic 
ridges, which produce the lines in finger- 
prints, are rows of microscopic sweat 
pores. Through one of the powerful micro- 
Kcopes at the Chicago laboratory, I studied 
a ridge magnified a thousand times. It 
had the appearance, roughly, of a curv- 
ing mountain range’with a chain of vole 
canic craters along the top. 

From these minute “craters” perspisae 
tion is constantly secreted, especially dur- 
ing times of excitement such a8, when 
‘man commits an evil deed. In the chemi- 
cal composition of perspiration, from one 
to one and a half percent matter, 
sostly volatile fatty acids, ‘This accumt- 
lation on the ridges leaves their shape 
stamped in invisible grease, an_ imprint 
that sometimes remains for years. 

Tn Washington, T was told of 2 finger~ 
pint on a forged (Continued on page 134) 
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HiGHways 
‘sihlood Mte-a-Minute Car 


onthe Hudson River oppo: 
Peekskill, isa great natural 
yyeround cilled Bear Mountain 
jeek-ends and holidays, through- 
spring, summer, and fall, thou- 
sands. of people visit it. Until. recently 
reaching it from the city involved a seem: 
ingly endless drive ina lageard proces- 
sion of trafic, The roads Jed through many 
towns and the park-bound motorist 
delayed by countless. “bottlenecks, 
tersections, and. side-ronds, 

Last November the final link of a 
remarkable new highway was opened. It 
is remarkable because, though it passes 
through thickly populated territory, it 
enables the New York motorist to drive 
to the Bear Mountain Bridge, at Pecks- 
Kill, without entering the streets of a sin- 
ele intervening town. It is one of the first 
highways in America scientifically design- 
ed to meet the demands of modern trafic. 

‘During the last few years, the increased 
number of automobiles, and the produc- 
tion of cheap cars capable of sustained 
high speeds, have intensified the traffic 
problem throughout the United States. 

Highway’ built o rebuilt as recently’ as 
five years ago, or even less, are proving 
inadequate, In’ all but the most sparsely 
settled regions, trafic congestion is cost- 

ig millions of dollars in wasted time, 
uel, and car-wear. While inthe open 
country, as well as in towns and cities, a 
rising accident rate is costing yearly not 
only vast sums in property damage and 
injuries, but also thousands of lives. 

‘The trouble is that a great many of our 
caisting roads are merely old-time horse 
and bugey turnpikes, widened and re-sur- 
faced, AS a result they fall far short of 


the presentlay ideal of what a motorwa 
shouldbe if 

Conditions vary so widely in different 
sections of the country, that it is impos 
tible to set up.a standard of highway 
esign that would prove ial for every 
part of the country, Each community has 
Special problems which no one arbitrary 
an can solve. This diversity of cond 
tions, however, docs not alter the fact 
that ‘ll ‘motor ‘routes of any importance 
must sooner of later be built with cer- 
{ain common characteristics, Everywhere 
the demand of the motorist, the bus pa- 
tron, and the shipper of eos by truck 
is for roads that will permit higher speels 
with reater safe 


y lately have highway experts 
rerun to. devise, means of meeting 
Chis demand, Finding little scientiie data 
to work with, they have been forced to 
father tc on a ram eve 
Set of fundamental principles to guide 
them. air 

Progress in any field involves the 
carding of old theories for new ones. The 
trafic problem. may be. divided roughly 
nto two. major sections: first, how to 
climinate congestion and. danger in and 
Shout cies and towns second, how {0 
make safe the use of high speeds in the 
‘pen. country. ‘resent. conditions “have 
fieen brought about by too long adherence 
to three outwor ideas, These are 

1. "That the function of motor high- 
ways i to link {own to town, 

2 That routing through trafic into the 
heart of a community is good for bu 

3, That local property owners and tax- 
myers have greater rghte in a Mghway 
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Cars crossing thie viaduct are order 
{i line with move Yor'a tanto, a 


than have transient automobile drivers 
‘Sluis of traffic low and accident sta- 
tistics prove that the principal cause of 
congestion and danger in urban and sub- 
urban districts is the unrestricted min- 
sling of express with local motor and 
Pedestrian rac, ‘There goes old iden 
Studies of the relation to business of 
trafic delays and parking problems prove 
that congestion, aggravated by transient 
cars, costs merchants and. business. men 
time and money. Citizens in hundreds of 
communities who, a few years ago, vio- 
lently opposed the suggestion that through 
traffic be routed away from their main 
streets, today Mitterly regret, their short- 
we goes old idea number 


ONCE upon a time it was the primary 
function of the motor highway to 
link town with town. That was before the 
cera of long distance travel by passenger 
car, bus, and truck, The work of con- 
necting towns and cities has, for the 
most part, heen done, Our existing net- 
‘works of roads would in most cases meet 
the needs local interurban traffic fairly 
adequately, were they relieved of the 
burden of doing double duty. 

‘The main motor highway of today and 
tomorrow should have but one function: 
to enable the traveler to reach his destina- 
tion with a minimum of discomfort, dan- 
wer, and delay 
, such a highway must be 
accessible to and from towns and 
so that drivers can leave and enter it 
But—and here is where old idea number 
three comes in—all points of entrance and 
exit must he so arranged that use of them 
will not interfere with the fow of the 
main traffic stream, 

‘This means the abolition of random 
side roads and side streets and crossings, 
cor at least the control and restriction of 
thei use. For the main highway properly 
belongs to the transient, just as much as 
to the owner of land abutting on it 

‘Most of our communities have grown 
unchecked, sprawling out along the high- 
ways in haphazard fashion. There is one 
town, however, Radburn, 
was planned from the 
fic problem in mind, Its homes, placed 
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Drivers ina 


with their backs to the local 
streets, face park areas through 
which runs a network of walks. 

Children going to and from 
school or playground, adults 
ing to and from the 
ping center, can do so without 
‘ever setting foot on the streets, 
for the walks pass under them. 
‘The streets themselves are 
dead-end streets, unavailable 
for through trafic. The mai 
highway takes the motorist to 
Radburn and past it, but not 
into it. The mingling of local 
and express motor traffic and 
the mingling of pedestrians 
with either “have been pe 
manently prevented by intelli 
ent street planning. 

The modernizing of an okt 
highway or the planning of a 
new one is a complicated busi- 
ness. It is a job for engineers 
economists, statisticians, and 
psychologists. In fact the con- 
struction engineer is absolutely 
dependent on the other special 
ists, Before a line of a high- 
‘way plan can be put on paper, 
comprehensive surveys of ac 
tual conditions must be made 

Such surveys include  de- 
tailed studies of traffic flow at 
all points on the route under 
destined to supplant, The au- 
thorities must gather figures 
showing the volume, average 
speeds, and classes of trafic to be accom- 
modated, together with hourly and_sea- 
sonal variatlons in these faciors Time 

jes must be made at points of con- 
gestion and delay, and causes of fre- 
quent accidents at’ specific spots inv 
gated. Present property values must be 
appraised and estimates made of the prob- 
able effect of the project on future values, 
along the route. 

‘The purely technical 


pects of road 


Speed and Safety Now 


Prime Essential in Planning 


New Roads for America 
By 
JOHN CHAPMAN 
HILDER 


construction—such as differences in sub- 
, climates, foundations, and surfac- 
ing materials—are interesting and have a 
vital bearing on the items of first cost and 
maintenance. But from the standpoint of 
bettering traffic conditions the chief essen- 
tial is intelligent, progressive design. 
Experts once thought that the principal 
qualities essential to a good road were 
width, smoothness, and freedom from 
curves and. (Continurd on pace 1. 


eo) 


Pedigreed RATS yield fey 


Wiving tse. tube: in 
Wanhington At the 
fly n-teneareh 
tant at the Hore 
Home Ee 
Washington 


Bi 
HREE 


English chemist: 
have just reported the attainment of 
Jong-sought goal, By splitting carotin, 
the pigment which gives color to carrot 
Twutter, exg-yolk, and yellow com, into 
two parts, they’ have succeeded in iso- 

ating the mysterious growth-promoting 
itamin A, 

In their report to the British Society 
of Chemical Industry, the three men, Prof 
J.C. Drummond, of the University of 
London, and Dr. R. A. Morton and Prof 
I, M, Heilbron, of Liverpool University, 
aiso state they Bave obtained from halibut 
liver oil a sticky, yellowish fuid which is 
nine tenths pure vitamin A. 

‘A few weeks before, from the Windaus 
Laboratory, in Germany, came the an- 
nouncement that vitamin D had been iso- 

ted in crystalline form. These are the 
latest steps in solving the riddle of vita- 
mins—those mysterious health-bringing 
elements in food so long investigated 

‘without having been seen or touched. 

If you had to study something you 
couldn't see, hear, feel, taste, or smell, 
how would you go about it? ‘How have 
vvitamin-hunters, working in the dark, been 
able to make their amazing discoveries? 

‘These were the questions for which I 
sought the answers recently when I visited 
the laboratories of Government scientists 
in Washington, D. C. None of these ex- 
perts had ever seen one of the strange 
food-elements he studied; none could de- 
scribe exactly what one’ was like. Yet 
in their research rooms, vitamins had been 
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studied, catalogued, traced to particular 
foods, and their astonishing effects discov= 
cred and charted. How had this been done? 

At the Department of Agriculture, 
Ralph Hoagland, biochemist of the Bureau 
‘of Animal Industry, and Dr. Hazel Munsel, 
of the Bureau of Home Economics, showed 
ime the long rows of wire cages filled with 
squeaking, scampering white rats that 
form the’ living test tubes used in the 
experiments. Hoagland is engaged in_an 
elaborate “vitamin census” of the edible 
tissues of American livestock, and Dr 
Munsel is making similar researches. in 
fruit and vegetables. 

No ordinary rodents will do for, this 
work. Only those entered in the “Rat 
Birthday Book” are good enough. This 
is the record of the animals bred for 
research purposes in the laboratories. 
Before a rat is used, the scientists want 
to know exactly what its grandparents and 
sgreat-grandparents were like. 

‘When new animals are supplied to the 
laboratory, two generations are allowed 
to live and die before the rats are used 
for experimental purposes. This is done 
to “stabilize” the animals to be sure they 
are normal and have no inberited peculiar- 
ities that may upset the results of the 
delicate tests for which they are being 
groomed. In one year, more than 9.000 
rats were entered in the Birthday Book 
and reached the age of four weeks at the 
Department of Agriculture research rooms, 


rate. The 
all the 1 

We now know of vitamin A, which is 
found particularly in butter, eggs, liver, 
and spinach, and which produces growth 
and prevents blindness; of vitamin B, 
Abundant in peas, tomatoes, and asparagus, 
preventing beriberi; of vitamin C, pre: 
Venting scurvy and’ found particularly in 
lemons, lettuce, and carrots; of vita 
D, the’ antirickets vitamin ‘abundant in 
cod liver oil; of vitamin E, found in 
leafy vegetables and grains and promot 
ing fertility; and vitamin G, discovered 
especially in eggs, milk, and yeast and 
preventing pellagra 


10. STUDY the efect of any of these 
witamins oc fo fad out which are coe: 
tained in-a sample food, the same process 
"used: try it on the white rats 
Before these living test tubes are ready 
to be used, they must be four weeks old 
fnd weigh at Teast forty grams. Any rat 
that weighs less than that wen one month 
oid is considered a rant ant is culled oe 
Pigeons, chickens, guinea pigs, ets, dogs 
rablats, goats, and even cows, bave been 
‘eed in ‘vitamin tests at various times, 
but white rats have been adopted as the 
best animals for such experiments becatxe 
of the ease with which they are handled, 
the rapidity with which they reproduce, 
nd the fact that they will eat almost 
The fal i he study of 
3c enly exception is in the study of 
the antiscurvy amin C. In this ease, 
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The twenty igh es i 
tan important one for the white rats. ‘They 
are carefully weighed, the runts are dis- 
carded, and the rest have their ears 
punched in a distinctive manner so one 
member of a litter can be told from an 
other. ‘Then each is given a number and 
an individual wire cage and becomes part 
ff a scientific experiment. 

For from two to six weeks, the new 
recruits are fed on a basal diet containing 
all the food essentials for growth and 
health except the one vitamin that is being 
studied. When the animals begin to show 
unmistakable effects of this lack, and the 
scientists are sure they have lost all the 
remnants of this vitamin which they ob- 
tained from their initial four-weeks bal- 
anced diet of two thirds whole wheat and 
fone third whole milk powder, they are 
given carefully weighed doses of the food 
being tested. 

Tf it contains the lacking vitamin, the 
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ifrowth depends oo vitamion in the subjects food 


animals respond almost in direct propor- 
tion to the amount of the element suppli 
by the test material, Ii the food d 
not contain the vitamin, the test r 
continue to decline. 

Sometimes, the effects of supplying the 
deficient element seem almost the work 
of. magic. I was shown one animal with 
bright, alert eyes and sleek white fur. 
‘Then I was banded a picture of the same 
rat, taken a few weeks before, after it 
had been deprived of vitamin B’for some 
time. It was then thin, nervous, and racked 
by convulsions. Within twenty-four hours 
after the vitamin Bw: 
diet, I was told 

in a gain in weight and appearance. 


By ROBERT 


MARTIN 


ITHE a1z8 
RAT 


After a tested food has been 


found to contain the element 
sought, the richness of its vitamin 
Content is next determined, Vai 
ing amounts of the food are given io 
different groups of test rats and the 
fiects are carefully noted and checked, 
In this phase of the work, surprises are 
frequent, For instance, Hoagland told 
me he found that lean pork is far richer 
in vitamin B than either lean beef or 
mutton, Previously it had been said that 
no lean meat contained much of this 
vitamin, He also discovered that there 
is more vitamin G in the liver and kidneys, 
in beef and pork, than in any other part 
f the animal 
A veal cutlet, he found, contains 
vitamins A and B than calves? liver taken 
from the same animal. Liver in general is, 
richer in vitamins than the muscle tissue 
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the Bureau of Anistal Industry 
placing a rat on a selt-teeder 
Rights closeup ot feeder feat 


Prob- 


his experiments show 
y in the 


ably no other laborat 


world is making as many vita- 
min ‘experiments on meat as 
the one over which he has 
charge in Washington, 

By means of a battery of 


bottles and burners, the fat 
and protein content of the meat is deter- 
mined before it is fed to the test animals, 
‘Then it is dried at a temperature of 140 
degrees Fahrenheit in special ovens, ground 
in electric grinders, and divided into care~ 
fully weighed rations. 


DURING the test period, the rats are 
weighed either once or iwice a week 
and variations are recorded by the research 
stafl. The period of a test extends from 
sixty days to four months. “The animals 
are kept away from all drafts in a room 
‘maintained at an even temperature. ‘They 
fre supplied with clean water and abun- 
ant food in self-feeding containers. 

‘Yet, irrespective of how much the ani- 
ral eats, when the diet lacks some essen- 
tial vitamin it wastes away and falls prey 
to some disease. A report is made on the 
Physical condition of each rat in its cage 
fnce each day. In some cases, I was in- 
formed, where an essential vitamin has 
been supplied after it had been denied to 
the test animals for a considerable period 
they have doubled their weight in a week 
and a half 

Besides the “test rats,” every vitamin 
thunt requires the services of “check rats.” 
‘These animals are given the same rations 
as the others except that when the test 
animals begin receiving doses of the food 
‘under examination, they go on eating the 
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While the other animal 
improve in health, if 


fed to the test rats that the check rats do 
not receive. 

‘After the death of an animal suffering 
from vitamin deficiency, an autopsy is 

formed to see what the effects have 
been upon its organisms. A deficiency of 
vitamin A, for instance, has been found 
to result in infections, particularly in the 
Tungs, digestive organs, and the glands of 
the neck. Deprived of vitamin G, a rat 
loses hair, becomes scaly, and its eyes 
srow inflamed 

“These symptoms show the presence of 
the dread disease, pellagra. In the south- 
mm slates, it is estimated 200,000 people 
suffer from this malady due solely to de- 
ficieacy of vitamin G in their dit. Milk 
and yeast, rich in this vitamin, are potent 
in stopping the disease both in the test 
animals of the laboratory and in human 
patients. Rats, given the pellagra, were 
fed a wide variety of foods to determine 
Which "contained most abundantly the 
vitamin needed to combat the disease 


JS in a similar manner that the initial 
discovery of a new vitamin is made. 
‘The one at the top of the list, vitamin 
A, was first reported by a Dutch scientist 
‘who noticed that fed on polished 
rice fell prey to a disease similar to beri- 
beri. But when the same birds were given 
rice with the hulls on, they recovered. 


Thus it was shown that some unknown 
element in the hulls was essential to their 
diet. No one knows exactly what this 
element is, but tests proved conclusively 
it exists. Later, this vital unknown ele- 
ment, found in’ some foods and not in 
others, was given the name vitamin A 

ish it from other similar un- 


necessary ingredients in the diet for the 
prevention of other diseases, 

Ever since the importance of these 
mysterious vitamins became known, scie 
tists have labored to prepare them arti 
ficially in the laboratory. Synthetic foods 
of various kinds have been brought to 
the Washington research rooms and tried 
on the rats, But they’ shown by 
the tests to contain no vitamins. 


HOWEVER, only a few days ago, to 
‘commercial chemists from Evansville, 
Ind, reported to the American Association 
for the Advancement of Science that they 
had produced a synth ini 
test tube, ‘They are Dr. Charles E, Bills 
and Dr. Francis G. MeDonald, who have 
spent years of intensive experiment seck- 
ing a method of preparing the rickets-cur- 
ing vitamin D in the chemical workshop, 

Until now, it was obtained mainly from 
«od liver oil, or by irradiating ergosterol, 
4 substance’ derived from plants, with 
ultraviolet rays. ‘The Indiana scientists 
report that they have produced vitamin 
D by combining ergosterol with methyl 
alcohol, ether, and ethyl acetate under 
low temperature with oxygen removed, 
and then washing the preparation with 
ammonia. No irradiation is necessary in 
the process, ‘The synthetic product fs not 
quite as rich in vitamin D as is the irrad: 
fated ergosterol, however, for recent im- 
provements in the use of ultra-violet ra 
in such work permit. as much of the 
vitamin to be stored in one day as can 
bbe obtained from 160,000 codfish. 

‘One of the many. peculiar dis 
made at the Washington Inborato 
cerns food irradiated with ult 
light. Sometim tests showed, the 
rays stored up vitamin D, and at other 
times the rats continued to develop. the 
symptoms of rickets after the food so 
treated was given them. Finally tests 
indicated that when the rays, bombarded 
the food for too long a period they actually 
destroyed the vitamins which at frst they 
had stored up. 


‘OTHER of these vital elements, vita- 
‘min C, Dr. Munsel told me, is particu 
larly susceptible to heat, Consequently, 
when food is prepared for tests in the 
model kitchen of the Bureau of Home 
Economics, a thermometer is constantly 
watched by one of the assistants to keep 
‘a record of the temperatures to which the 
material is subjected. ‘This vitamin is 
entirely destroyed by prolonged heat, so 
that vegetables which are cooked too long 
are robbed of this important element. 
‘Tomatoes seem to be an exception, retain 
ing most of their vitamin content when 
either cooked or canned, 

Shortage of vitamin C in the diet of 
bumans is thought to be an important 

tor in tooth decay and_rheumatism. 
‘When children eat foods deficient in this 
element they become irritable, lacking in 
stamina, do not grow normally, and are 
subject to (Continued on 121) 
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GOVERNMENT ENGINEERS BUILD 


Indoor Rivers 


in Study of Floods and Cataracts 


URbeawaten vests oF 
Haren eee WEVGHING TANKS, 
Pact toy 
sie 


Waren Yo metus 
Erannes,erasonno ¢2 1 
Basins on veNtunl Pre oe 


MARCH, 1932 


spasagante ras 


sean 


Femwrrs Tesi 


maces wees 
7 


00 sONTROL 


-AUNIMIARY DISCHARGE 
sans SonPwe WATER FOR 


wares OURING 


Experiment AISEDOR 


loweres 

hao mone 
‘TeLescoric ovér~ anal 
TE Pine 


ats 
W Vcc 
Wy peesa 
Wi, 
a 


eventuas evens 
Sage kare OF OW 


IVERS, rapids, and waterfalls will 
be made to order at a hydraulic 
Iaboratory soon to be opened at 


the U, S. Bureau of Standards, 
Washington, D. C- In this building, running 
water will he made to perform all its 
tricks, and engineers who seek to harness 
it will have an opportunity to study it. 
The laboratory is a brick and concrete 
ructure nearly 400 feet in length. At 
nd are three stories, but for the most 
OF its length it is two’ stories high. Its 
reservoirs hold 900,000 gallons of water. 
‘Most of the water is stored in two high- 
and low-level supply basins. From these 
pumped to smaller tanks from whic 
drawn off for experimental use. Study 


of the flow of water past piling, trestles, 
bridge piers, and dams are conducted in 
the main flume, a concrete channel more 
than 200 feet in length, on the first floor 
of the building. The flume is about twelve 
feet wide, and can be filed with water to 
a depth of almost twelve feet. Side walls 
of this flume are fitted with slots holding 
‘weirs that measure the flow of water, and 
models of bridges or dams that are being 
studied. 

“The discharge tank for the main flume 
is twenty-seven feet square and nearly 
forty-three feet high at the three-story 
end of the building, Four large trays cover 
the entire area of the tank. Each has small 
utters on its top face communicating 
with larger gutters extending from the 
comers of the trays to the centers. Con- 
nected with the center of each tray, but 
under ia telescopic pipe that Tends 
down to the low-level supply basin. 

‘At the end of the main flume is a cateh 
basin, Water from the flume flows into 
this and thence is returned to the hh 

On the laboratory’s second floor water 
can be run through river-bed models, the 
supply for this purpose coming from a 
separate discharge tank, filled by three 
électric-motor-driven pumps on the first 
floor. Water, piped from this tank for 
experimental use, is drained off into tanks 
on the first floor, whence it is run back 
through the high-level return channel, 
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Seven Highest Peaks 


Undaunted by Repeated Failures, Hardy 
Explorers Are Determined to Scale 
ering Giants in the Himalayas 


taineers, rather thar 


he acct 
than a help where precipice . 2 
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Ireacherous footholds hacked from snow, Yet contro- Sscapek lel i Soe cA Nia es adilodl GU Nose Sula SS 
versy has arisen among mountaineers themselves as path of Alpine climbers, Covered with leone thew, they fort death 
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ullenge Climbers 


Protos tell 


tel 
Thrilling Story 


German howrewiv 
Ingcostume to guard 


‘THIS GRUESOME MASK 
PROTECTS HOUSEWIFE 


Dust has no terrors for the housewife 
who wears the strange costume illustrated 
here, It was recently exhibited in Germany 
as an example of hygienic protection to 
complexion and lungs during houseclean- 
fing, though its formidable appearance 
leaves room for doubt as to how widely it 
may ever be adopted, However, it is said 
the mask makes it impossible for the oni 
wearing it to breathe in dust of lint 


USE PLANE'S PROPELLER 
TO SAVE FRUIT TREES 


Aw atmrtaxe propeller, revolving atop 
a steel tower, is being tied out exper 
mentally to save the orange groves of cen- 
tral California from frost. According to 
the theory of the builders, it will replace 
the cold air near the base of the trees 
with a warm draft from above, thus rais- 
ing the temperature and avoiding the 
smoke nuisance of the smudge pots ordi- 
narily used for the purpose, The propeller 
swivels on its base like a revolving air 
beacon, so that it is able to throw an, air 
stream in all directions 
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STRANGE GOLF CLUB 
HOLDS UMBRELLA 


Auwavs ready for a sudden shower 
golfer who includes in his bag a new 
of club, On the green it serves as a 
but when it rains its hollow in- 
terior reveals a tightly rolled silk umbrella 
‘unusual construction, the club 
‘satisfactory putter, A 

golfer invented it 


SEAT ON AUTO IS A “BUCKIN! 


A syxritetic “bucking broncho" introduces the Eastern 
tenderfoot to the art of desert riding on a ranch neat 
Palm Springs, Calif, This odd variation of a rumble seat, 
mount 

a trip across the sand ripples 
to ita would-be rider lens the tricks of ke 


n the back of a car, bumps up and down during 
id sagebrush. By clinging 
ping in hie 


POPULAR SCIENCE MONTHLY 


STREET CLEANER RUNS ON CAR TRACKS 


Row wy electricity, am unusual type of 
street sprayer that resembles an electric 
locomotive has made its appearance in 
Ttaly. It runs along the street car tracks, 
flushing the highway clean with jets from 


MARCONI WORKS WITH 
ULTRA-SHORT WAVES 


Just as an automobile headlight reflec- 
tor throws a narrow penil of ight 4 can 
a reflector of the same ‘‘parabolic* shape, 
built of solid metal or wires, concentrate 
a beam of radio waves in a'given direc 
tion, Latest experiments in transmitting 
ultra-short waves in this way have been 
Sonducted along the coast of northern 
taly by the famous radio pioneer, Gug- 
lielmo Marconi. A successful. radiotele- 
phone conversation was conducted be- 
tween Santa Margerita and Levanto on 
the ultra-short wave length of half a 
meter, Reflectors were used, both. at the 
sending end to direct the beam and at the 
receiving station, shown in the photo, to 
focus the received beam upon the pick- 
up apparatus. Enormous economy of 
power is the advantage of transmission on 
such a concentrated beam, 


MARCH, 1932 


the nozzles of its capacious tanks, It gets 
its power from overhead wires, 


FUEL GAS FROM COFFEE 
RUNS KITCHEN RANGES 


Witex a Brazilian housewife in the city 
of Nictheroy makes the cof 

Kitchen range, the gas that heats 
obtained from coffee. Seeking a way to get 
rid of surplus stocks of inferior grades of 
coffee, Bruilian scientists have discovered 
that the brown beans may be made to yield 
a fuel gas of superior combustbility to 
that manufactured from coal. An experi- 
mental plant now supplies the, whole city 
of Nictheroy with “coffee gas, 


RUBBER CUP MUFFLES 
VOICE IN SINGING 


Buporxe vocali 
bardest to reach 


that permits silent singing practice, shown 
in the photograph, the performer sings 
into a rubber cup fitted over the lips and 
listens to the sound conveyed. through 
tubes to the ears, The singer may run 
the scales or practice dificult passages, yet 
hardly a sound can escape. ‘The device 
aids a singer in analyzing’ and correcting 
faults, because of the better opportunity 
to bear the sound, which is amplified in 
the tubes. 


Musting the voice 
Ina rater ‘cup, 
the 


EXHIBITS MODEL OF MIGHTY CATHEDRAL 


fight feet oie inches igh 


Sri, under construction after forty 
years of work is the Cathedral of St, John 
the Divine in New York City, but a’one- 
ton model in plaster has just been exhib- 
ited to give the first view of how the 
Gothic cathedral will look when completed, 
Its full length will be more than a tenth 
of a mile. A problem arose in the weight 
of snow which might accumulate on the 
roof. This was solved by installing steam 
pipes to melt the snow. 


New Air-Driven Boat Skims Surface of Water 


—_— 


EVOID of propeller and rudder, a 
boat of a new and possibly reve 
lutionary type slid down a launch 
ing platiorm near Preeport, N.Y 

the other day, and scudded along the bay 

under its own power, A pair of motor 
riven blowers, shooting jets of air back 

‘ward along slots in the 1 of the hill 


propelled the strange fourteen-fo0 
This pneumatic boat 
model of a type of pleas 


to commercial pro 
strated, according to its designer, Ch 

A, Voli, whose inventions in the 1 
‘of acoustics and aviation have been 
scribed before in this magazine, that 
blowers enabled it to run more econos 


feally than a 


rentional screw-propelled 


raft, and with less vibration, Moreover 
the new design may open the way to build 
hoals of unheard-of speed. Volt has al 
ready begun building a twenty-foot craft, 
powered with a 150-horsepower engine anu 


made of lightweight metal, which he pre 
ts will smash all ex 

ing speed records for 

water craft 


Tn the model just 
tested, the idea of “jet 
propulsion” for. water 
vehicles by means of 
streams of ai, water, oF 


3 instead of a tut 
i propeller comes 
to. practical realization, 
after having lain dormant 
in the minds of engineers 
for more than a hundred 
years. To make this po 

ble, Volf invented and 
patented a new type of 
Blower whose three- 
ceded air scoops ean 
tate at enormous spe 
without "breaking, "be 
cause of their peculiar 
structural design. When 
the photograph “at the 
top of this page was taken, the rotors 
‘were tuming at 6,000 revolutions a min- 
te under the power of a four-cylinder 
engine. 

‘The blast of air not only drives the 
boat forward, but lifts it several inches 
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ose 


Below, ait ready. to 
be Weuncheds "The 


hich Jets of air are forced 
Keele boid ar in at sides 


off the water until it rests only upon 
three triangular keels, so that it offers the 
least possible resistance to forward motion. 

His own bathtub furnished Volf a test- 
ing basin to try out his original model, a 
twenty-inch block of wood shaped ‘to 


Uppersett, model ot 
the imaloe-rven blow 
ers that papal boat by 


represent a boat and 
equipped. yeith a 
tubes. A. vaeuum 
cleaner with its bag 
removed served as 
an improvised ait 
pump. To Vol's de- 
light model 
scooted around the 
tub with encouraging vigor. After testing 
a larger model in the Hudson River near 
Weehawken, N. J. with a self-contained 

tric blower operated from a trailing 
wire, Volf started work on the full-sized 
boat in a garage near the Freeport beach. 
The rotors, he found, spun safely 10,000 
times a minute unless strained by jamming 
‘on power suddenly. Volf risked his life 
in tests until he devised a foolproof throt- 
tle that applies power gradually. 
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Moving Picture of Moving Picture Gives New Touch of Realism 


Actua motion pictures, pro- 
jected on translucent screens, 
are now being used by Cali- 
fornia studios in. the filming 
of picture plays. They supply 
4 realistic background repre- 
senting a scene supposed to be 
Viewed through the window of 
‘a home, train, taxicab, or other 
building or vehicle. 

In one scene, for example, 
two girls were at a yacht club 
during, a regatta, Meanwhile, 
through a window, sailboats 
were to be seen rounding the 
markers. This ‘was accomplish- 


ain the manace orn fa the 
piace santa ieacipeases ea 
Saeeeeenors srmrojetor ca ict. of 
ge ee 

‘A ‘camera on the set, synchronized 

NT CLUO INTERIOR with the projector, filmed both 


Upin STUB: the girls and the boating scene. 


6 stows how moving By this means the latest touch 


Draw amen of realism is added to the pic~ 


WASHOUT SHOWS CONCRETE’S STRENGTH 
« leagh_of concrete 
Sd pavement drmonstrat- 
fate aren when 
f tay a uae ony 


bridge near’ Barnum, 

Minn, not long ago 

The pavement formed 

a temporary link 30 

HARNESS FITS SKATES {hat the washout was 

invisible to motorists 

PO STREET SHOES Highway repair:men 

Satis may be put on, right over the found that more than 

wearers sucet shoes, with a new hamess twenty carshadpassed 

That is said to make as secure a fasten- over the concrete 

ing as if the skates were riveted to the it 

toles. At the front is a leather toe drawn ‘They’ hastily erected 
tight with laces; a strap secures the temporary. bracing 


LIMESTONE CABINET HOUSES RADIO SET = wsttout'tia'nor att unas 


Woex a twenty-six-year-old Indiana 
ct out to build himself a radio 
cabinet, he chose limestone 
as his material. Carving the 
front and side panels by 
hhand, “he assembled the 
twelve stone slabs to make 
a 400-pound cabinet. The 
stones, carefully jointed, 
were put together without 
the use of cement or fasten- 
ings of any kind. This made TWENTY-TWO PLATES PUT 
it possible to move the cabi- 
eee Gente of’ as IN LAMINATED PADLOCK 
weight. Not only decorative Tue laminated design of bank vault 
is this unusual housing for doors, where great strength is required, 
Peg rg Arne i renpoeg enn eli 
signer, the rock case gives new padlock that has just appeared on 
his radio unusual mellow- the market. Twenty-two plates of steel 
ness of tone. Its design are riveted together under 150 tons’ pres- 
makes it appropriate for sure to form its body, which the maker 
hotel and theater lobbies as declares is even stronger than a solid steel 
well as in the house, and block. A coating of pure cadmium metal 
several who have seen the rustproofs the outer surface, and a steel 
cabinet have ordered dupli- jacket guards the lock mechanism against 
Radio cab “ cates. tampering. 
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Crank in Fisherman's Boat, Run with One Hand, Replaces Oars 


SOLDER FOR ALUMINUM 
HOLDS WITHOUT FLUX 


Pors and pans, and other household 
articles of aluminum, are easy to repair 
‘with a handy solder that recently has been 
placed on the market, This solder may be 
melted by the heat of an ordinary gas 
stove, and applied to small articles: with- 
i flux. According to the maker, the sol- 
factually fuses with metal to form a 
lasting weld, saving utensils that would 
otherwise be thrown away as useless 


NEW TALKIE CAMERA WORKS IN VACUUM 


No wannaixc of the shutter in the new- 
est camera for the talkies can enter a 
microphone standing right beside it, for 
the camera works in a vacuum, through 
which sound cannot travel, An’ air-tight 
housing surrounds the instrument. When 
its doors are closed, a pump exhausts the 
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A xew mechanical paddle for the fisherman 
leaves one hand free to hold the fishpole, With the 
other, he moves a crank back and forth. This im- 
parts a figure-eight motion to a wooden paddle at 
the stern of the rowboat, propelling it silentl 
through the water. With a little practice, the 

erman can steer the boat from side t0 side by 
exerting a little more pressure in one direction 
than the other in completing the stroke, No special 
directions are needed to learn the operation of the 
mechanical paddle, and the novice at boating, it 
is said, is likely to master its use more easily than 
that of oars or canoe paddle. With it an angler 
can troll without a companion to do the rowing, 


STARS IN VISOR SIGNAL 
STATE OF CAR BATTERY 


fon of a 


tery by the 
Sars within a visor, one electrically co 
nected to each cell All green indicates a 
fully charged battery; dead cells are ree 
vealed by red stars, 


SEX REVEALED BY 
HANDWRITING 


Taovew most claims of so- 
called. “graphologists” who 
read character from hand- 
writing are devoid of scien- 
foundation, recent tests 


at the University of Illinois 
show that the sex of the 
‘writer may often be revealed 
by penmanship. Fifty speci- 
mens of writing were distin- 
uished by untrained student 
judges with an accuracy of 
sixty-one percent 


air inside within twenty-five seconds, The 
housing does not interfere in the least 
with the operation of the vacuum camera, 
which is run by a self-contained electric 
motor. A gage at the rear wams if the 
xacuum is diminishing. This invention is 
designed to replace bulky housings. 


Electrically operated stars in this visor, com 
spected with car's battery, signal’ condition 
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MYSTERIOUS 


White Indians 


Link New World to Old 


‘AU Tight, "Tadian layla he 


UT of the tangled jungles of 
Panama, three white Indians have 
been brought to Washington, 


D, C, by Government scientists 
who are trying to solve an old mystery 

Legends have been told, for centuries, 
of ‘a mysterious race of fair, yellow- 
haired natives inhabiting the jungles of 
Central America. Recently, while explor 
ing the wild islands off the coast of Pana- 
ma, Mathew W. Sterling, of the Smith- 
sonian Institution, discovered a colony of 
the light-skinned’ natives. He persuaded 
two men and a girl to return with him. 

Scientists at the Smithsonian Institu- 
tion are now studying their customs 
their strange speech—unlike any other 
dialect known to linguists—and their 
‘curious music, made with sea shells, hol- 
low bones, and pebble-filled gourds. Per 
manent records are being made. 

Already, the investigators have made 
fan astonishing discovery. All. previously 
known Central American Indian dialects 
show clearly their Mayan origin. But the 
Janguage of the white Indians appears 
related to Sanskrit, the tongue of the 
ancient East from which developed Greek, 
Latin, and their descendant languages 

Tn ‘studying their queer instrumental 
music, Miss Frances Densmore, an inter- 
rational authority on Indian ' melodies, 

ant weeks recording the weird jungle 
rhythms which they created with their 
conch-shell trumpets, Panpipes, and 
whistles wrought from the wing bones of 
pelicans and buzzards. A gourd rattle is 
tused to produce a soothing melody with 
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pictured at 


which the native mother lulls her child to 
sleep. Unlike other Indians, the white 
tribesmen are opposed to. war. 

Various theories have been offered to 
explain the origin of these fair-skinned 
junglemen. Some scientists have suggested 
they may have descended from lost wan- 
derers who crossed the sea from the Old 
World in prehistoric times. Others have 
thought them the remnants of a race 
‘which once ruled the shores of the Carib- 
bean, and still others have maintained 
that ‘they are simply albinos. This latter 
hypothesis has been definitely disproved 
by the studies made at Washington. 
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10 ways to Keep your 


FTER years of costly litigation, the 
inventor of a process worth a fo 
tune has just failed to get a pat 
cent because, in his original appli 

cation to the Patent Ofice, there was a 

error of a single word! 

‘The latest issue of the Patent Office 
fe, as. this is written, gives the 
details of his unfortunate experience. In 
1921, this inventor discovered a way to 
prevent deposits of salts from water inside 
the boilers of steam engines, something 
that costs industry millions of dollars a 
year, The material he used for the purpose 
‘was prepared by soaking flax and other 
oilseeds. in water containing soda and 
‘arch and then treating them with steam, 

To the average person, steam micans 
only’ one thing. But to the expert, it may 
‘mean any one of a wide variety of vapors, 
ranging from_ the transparent "super- 
heated” kind down through foggy. ‘“wet 
steam to the hot water of the “condensed” 
variety. In his process, the inventor tse 
steam which was chaning from 
“wet” to “condensed.” He 
thought the moisture was en- 
tirely condensed and described 
it thus in his application, Six 
years Tater, he discovered his 
‘mistake, Only when the steam 
was still fogey was his pro 
cess a success. In effect, he had 
never applied. for a patent on 
is idea at, all! 

‘in Washington, his patent 
‘was still pending. He imme- 
diately sought to alter the 
word “condensed” to “wet.” 
The Patent Office refused his 
reauest, According to the law : 
an inventor must apply for a patent wit 
invention. As the process had had wid 
spread commercial application during the 
intervening six years, the inventor as 
told it was now too late to apply for 2 
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EDWARD THOMAS 


patent on the correct process, He appeale! 
the decision and now, after four years 
of bitter struggle, he has just. scen the 
fortune slip from his fingers by a final 
decision of the U. S. Court of Patent an 
Customs Appeals 

T remember another case in which the 
inventor of a. pillemaking "mechanism 
sleserbed it in his appli 
the pellets with glycerin 
was actually used, gelatin, In this instance. 
2 judge held that the error was unimport: 
fint because it was the operation oft 
machine rather than the material. with 
which it coated {ts product that was new 
and being. patented 

However, the slightest error in speci- 
fications, ifthe eourts hold itis important 
‘may lead to the loss ofa valuable patent 

Consequently’ 

Check over your 
specifications dott 
you are postive they 
oe corectelre 
Sending in your 
plication si 

“That” rule heads 
this list of suggese 
viens “Tor Kopin 
{YoUF patent out o! 
trouble. "A second 

Tficulty to be 
voided is" ilustrat- 
cd by an experience 
T had several years 
ago. 
An inventor brought me the model of 
an electrical counting machine upun which 
he wanted to get 2 patent. He was leav- 
ing immediately for California and. asked 
me to have all the drawings and specifiea- 
tions ready when he Feturmed 2 few weeks 


Errors, Misleading Statements, 
Government Officials May Rob 


Inter. That job was the hardest T ever 
tackled in twenty years of practice because 
the model was full of dead setes, As the 
inventor perfected his machine, he had 
abandoned a number of tentative hook- 
ups as wrong or unnecessary, but he had 
failed to remove the dead wires, When I 
turned on the current, Thad no idea which 
wires were dead and which carried elec- 
tricity and should be in the drawings 

For sixteen solid days, 1 worked ‘with 
that model before I finished the papers. 
By, magnetizing a small sewing ‘needle 
and dangling iton a thread over each wite 
while the machine was in operation, 
finally discovered which ones carried cur- 
rent. By removing, the wires having no 
cliect upon the needle, I was able to leat 
‘out the mass of rubbi 

Had any of the unneeded connections 
appeared in either the patent drawings or 
the specifications, a court might have held 
the patent. void because it contained mis- 
leading. material. ‘The law. requires that 
an. appl ‘must contain sulficient 
formation about an invention to enable 
anyone by using it, and "an admixture of 
intelligence,” to duplicate the thing. in- 
vented. In'other words, it must contain 
everything that is essential to the inven- 
tion and nothing that is not. In a: number 
of cases, ‘where misleading material, has 
teen included in. an_ application, either 
inadvertently. or by intent, couris have 
held the patents worthless on such grounds, 
Hence, the importance of rule two: 

‘Be sure there is nothing misleading in 
the application, 
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Patent our of ‘Vrouble 


Omissions, and Delay in Application to 
You of the Fortune Your Idea Is Worth 


Closely related to this rule is another, 
When applying for a patent, you cannot 
hold back anything essential to the inven 
tion, That is, you cannot keep part of 
invention a secret and still get_a 
patent that will hold in court, When it 
4s shown, that an 
inventor has inten- 
tionally’ done this, 
the courts declare 
the patent void 
Such was the 
ease, a few years 
‘ago,’ with a highly 
valuable process 
for making sponge 
rubber, Before 
two Americans in- 
vented this proc 
ess, all rubber 
sponges came from 
abroad, where they 
Were manufactured 
by a method kept 
a trade secret, In the American process 
the rubber was pounded, or "milled," until 
it was like soft chewing gum. Then par- 
ticles of bicarbonate of soda, of a similar 
chemical, were worked into the plastic 
mass, When the rubber was heated in the 
‘mold, each chemical particle gave off gas 
thus forming cells with thin rubber walls 
between them, : 
oon after the new sponges appeared 
on the market, the owners of the patent 
sued a manufacturer for infringement, In 
court, this man proved that in order to 
‘make’ good sponges, the walls between the 
cells had to be broken down so water 
could flow between them, For some mys- 
erious reason. which no one has been abl> 
sxplain satisfactorily, this occurs only 


‘when paragol, a chemical made from the 
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oil found in the com germs left. behind 
jm starch-making, is mixed with the rul 
her. This necessiry ingredient was men- 
tioned nowhere in the patent. Consequent- 
ly, the judge held the patent void because 
it failed to fulfill the requirement of gi 
ing sufficient information | 10 
enable anyone to make a rubber 


nee. 

Inventors who try to. keep 
back part of their invention as 
a trade secret while getting a 
patent are playing with fire, In 
the first infringement suit, thei 

tent may be declared worth- 
less and their protection lost, 

Don't leave anything out ‘of 
your application essential to the 
invention, 

‘One inventor from Washing- 
ton carried this fault even f 
ther, He wanted me to get him 
‘2 patent, but he didn't want to 
tell me the details of his inven- 
tion! Not infrequently, a client will ask 
me if I can tell him whether he can get 
a patent before he explains all the details 
‘of his invention to me. No attorney can 
do that, He must have all facts about an 
invention before he can make an accurate 
search of previous patents in the files of 
the Patent Office in Washington. 

‘Another frequent source of rouble, 
after a patent is granted, comes from the 
use of words that do not have prec 
Aefinitions. For instance, a few years ago 
an eastern inventor patented anew 
‘method of making “sheer” fabric. When 
his patent was granted, it proved an 
immediate “ticket to a lawsuit” because 
nobody could agree on an exact defini 
of “sheer.” Only after costly litigation 
was the word defined and the scope of 

the patent established 
by the courts, Any 
term that is ambi 


app 
cation is likely to 
prove a source of 
Liter trouble. 

‘See that only words 
having precise defini. 
tions are used in your 
application 

ALE! Dorado, 
Kans, some years 
‘ago, a car. repairer 
named J. S. Hardie 
worked ia the Mis 
souri Pacific shops. 
One’ day, while as 


tectrical, device 
fy, who bed to te- 
he Spplieation wes 

deed it 


ons and drawings 
‘hey are accurate 


sembling the huge metal trucks and 
heels that support freight and passenger 
ars, ho was struck with an idea for mak- 
ing the work easier. He saw that if pecue 
liarly shaped holes were incorporated in 
the sides of the arches on the truck, the 
bolster, or crosspiece, with all its fittings 
could be slipped into "place as a. single 
Unit instead of requiring assembly a 

at a time. This hole was designed espe- 
ally forthe Shaefier bolster, then almost 
universally used 

Hardie sent his drawings to a patent 
atiomey. He was erroneously informed 
that his application must not show the 
Shaeffer bolster because that. was already 
patented. As a matter of fact, a large 
Share of all inventions are improvements 
fn devices already patented, and, these 
fievices must necessarily appear in the 
applications in order to indicate the util 
ity oF value of the new idea. 

Hardie’s attorneys replated the Shacf- 
fer bolster in his drawings with « make- 
shift crosspiece, It did not have the pro- 
jecting fittings on it that made the unusual 
shape of the hole necessary. After the 
patent was granted, the courts held it 
oid because it did ‘not indicate the use 
of utility of the invention. With the kind 
of bolster shawn, it was pointed out, the 


peculiarly-shaped hole, which was’ the 
feature of (Continued on page 123, 


ey 


“TrtINED SEALS’ are SEA LIONS 


and Theyre 
Smarter g Se 
Ri 


of fish, and stroked his black neck. He 
noi forgotten, Sea lions never forget 
They are more intelligent than dogs, Just 
as friendly, learn as rapidly, and do son 
tricks better, notably playing with fre, 1 
hhave been traning them for nearly twenty 
years, and even now Tam frequently and 
Hleasantly surprised by some new sign of 
en years, not since I their smartness 
had trained him with aL remember one sea lion 1 trained sev- 
traveling circus. He had cral years ago, He was afraid of fre from 
rown and weighed nearly half athe start, though he would do other ticks 
ton, too heavy for an “animal act,” well, After Ihad gained his complete con- 
so he rode comfortably in a tank fidence, I overcame his fear. Firs, I held 
and got six of seven pounds of freshly’ charred wood under ‘his nose, 
fish & day for doing nothing, His without any flame, so he learned that the 
‘ecasional deep roars, and abort, odor of fire would not hurt him, Then I 
savage, barks, were’ considered painted the dumb-bell, baton, ball, and 
fulficent performance for him. horn he blew a brilliant orange-red, 
Inside the Big Top, I walked nearly flame color’ as 1 could mix’ the 
wvee to his cage. paints. Thus he learned that the color of 
Hit, Jimmie, bit!” I said, fre would not injure him, Thereafter, I 
He caine to the rim of the tank, accustomed him to heat, by holding 
«lrew himself half ut of the water, clectric foot-warmer near his nose, re 
dnd. peered at-_me through his ing him with a piece of fish every time he 
reat, velvet, brown eyes did not finch from it. Soon, he was play. 
T did not put my hand through ing with his torch just-as perfectly” and 
the bars, Never try to stroke as fearlessly as if he never had’ been 
a wild animal until it shows afraid of it 
that it knows you, especially 
2 sea lion, which is a8 fast 3s HENEVER you sce a. “trained 
‘striking snake, and may bite, seal,” you may be certain of two 
tot from anger, but through facts: First, that it is not a seal at all, 
fright or by mistaking the but a sea lion, short-haired, long headed, 
white hand for a fish. friendly to man, and very different from 
“Hit, Jimmie, hit!” I or- the true seal, which is long-haired, short- 
red again, headed, with a bad disposition, and_ so 
He lifted himself out of dumb that it eannot be taught the sim- 
the water, reared back on his plest tricks. Second, you may know that 
hind fippers, and began to all trained sea lions’ come from a narrow 
lap his front flippers, like strip of Pacific coast, from about Santa 
a child playing the old’game Barbara, Calif, on "the north, to. the 
of patty-cake, southera tip of the Mexican peninsula of 
“AIL right, allright,” I Lower California, on the south. Nowhere 
id cise in the world are the sea lions so 
He stretched his head to tractable, so intelligent, so easily caught, 
the bars. Uhanded him a bit oF so easly trained, 
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‘You will hear many stories of how 
these sea dogs, as sailors call them, may 
bbe approached ‘on their rookeries and even 
stroked or fed. It is even said that they 
may be led into cages with a piece of 
fish, and that, the young puppies may be 

icked up, taken to a 200 oF other suit 
Able place, and reared by hand, 


A matter of fact, one cannot 
approach close enough to a wild sea 
tion to stroke it, and if a man did get 
that near, he would lose his hand when 
he extended it, for the sea lion is 
equipped with as good a mouthful of 
teeth as any dog. Moreover, the cows are 
dangerous when their puppies are small, 
and as for rearing a sea lion from puppy- 
hood, I have known of no instance, 
though Ihave known of hundreds of 
attempts. The pups die in a few weeks. 

Tf a sea lion, male or female, is caught 
when it is two or three years old, it often 
will become as attached to its master as 
any well-cared-for dog. Captain G. Allan 
Hancock, who makes many trips along 
the coast and to the outlying islands in 
the interest of scientific investigations, 
hhas a sea lion that he has carried with 
him on his motor yacht for a number of 
years. This lion, called “Bubbles,” has its 
own tank on board, and also has the frec- 
dom of the afterdeck. It is allowed to go 
swimming ovesie, where there is a spe- 
cial gangway up and down which it goes. 
Sometimes it will be absent all day, but 
returns to the boat before darkness. 

A few months ago, while Bubbles was 
‘out swimming, a herd of wild sea lions 
came along. Instantly, the tame sea lion 
tumed and fled back to the yacht, whim- 
pering nd crying like a frightened dog. 
‘There it dashed up the gangway and into 
its tank. Since that day, it never has left the 
boat, and cannot be coaxed into the acean. 
‘Yet the herd of sea lions which it encoun- 
tered was of the same variety as itself. 
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By 8. C. CHARLES 


5 Calif, Ue 


Apparently it had learned that safety and 
security were to be found with its master, 

As in the taming and training of other 
animals, sea lions must be caught before 
they can be taught, We catch them in 
triple nets of large mesh, so that, if one 
layer of net breaks, the ‘second or third 
will hold. These are stretched across tidal 
creeks on the inshore islands, and lions, 
two to four years old, are captured as 
they try to return to the ocean, We could 
pick up any number of puppies, from a 
few days to a few weeks old, on the rook. 
cries, but as I have said, they cannot be 
reared and we leave them to their moth- 
cers’ care, 

I prefer sea lions two or three years 
‘old for training, because they eat more 
readily, do mot ‘have to be ved with a 
bottle or a spoon, and are less susceptible 
to diseases. As a rule, they will not eat 
for some time after they have been cap- 
tured, some of them fasting for (wo or 
three’ days, and a few for a week or 
more. Once they take food from their 
keeper, however, the first third of their 
training is accomplished. Often we have 
a score or more of sea lions in the large 


open-air pool at the San Diego 200, and 
from these I have selected eight that I 
am now training. 


‘ractability, 
disposition, and intelligence as there is 
‘among dogs, or among men, Some of them, 
‘once reconciled to the fact that they are 
captives, immediately become tame. may 
be stroked and fed by hand, and will fol- 
Jow the man who feeds them over either 
land or water 

Tn fact, the winning of their confidence 
is the first step in my method of training 
sea Hons. I do this by spending ours, 
Quietly, ‘with them when they are first 
caught! As soon as they arrive atthe 
pool, T select six or seven that seem the 


TEthe: word bere and 
obedience wise 


most tractable, and remove them to a 
comfortable tank in a building—for the 
Wise trainer never undertakes t0 train 
any animal outdoors. They must be accus- 
tomed, from the start, to the interiors of 
buildings and to the presence of people, 
AS 1 am sitting or standing near this 

group of selected sca lions, I move 
slowly, never making a sudden motion 
with hands, feet, or head. T talk to them 
constantly,’ in an ordinary tone, never 
shouting, never becoming angry, never 
showing fear, and, above all, never giv= 
ing them any’ reason to fear me, 1 sit on 
the edgo of the tank, or on stool in the 
middle of the platform where they rest 
and roll outside the water, until they 
become, so accustomed to me that they 
‘will nudge me with thelr noses, shove me 
cout of their way, and, at last, begin to 
bark whenever I appear. Whenever ‘one 
of them permits me’ to. stroke its head, 
cor becomes otherwise friendly and famil’ 
iar, it is rewarded immediately with the 
words, “That's good, that’s good,” anda 
Piece ‘of fish, 

1 never vary the instruction or com- 
mand for any act, nor the words of praise 
when one of thein does well. Gradually 
they lear to, associate certain sounds of 
my voice with the trick they are to per- 
form, and with the reward for the sic- 
cessful performance of it, words of praise 
always being accompanied by a bit of 
fresh fish. While they are in training, 
they receive no food except what T give 
them as a reward for good work, This 
amounts to from three 10 five pounds of 
fish a day for each sea lion every day in 
the week except Sunday, when they 
receive no food at all. 

Since this amount of food is ample 
for them, stories of the destruction of 
quantities of fish in the ocean by. sea 
lions evidently are quite false. T am cer- 
tain that the (Continued on page 132, 
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HOMEMADE 
RIFLES GET 
‘ACID TEST 


som sities around 


test their skill, 
Hace they are com 
peting, valng thelr 


Handverought lls 
finished and 


aniel Boone 


IFLES 


STILL MADE BY MOUN’FAIN MEN 


CRACK SHOTS. . . At 
right, targets showing 
with ‘what precision these 
guns can be fired. Above, 
Gunsmith uses string on 
Bow to find crooked spots 


56 


IGH in the mountains of Tennessee, a few 
‘men still ply a craft handed down from 
the days of Daniel Boone, They are tl 
‘makers of muzzle-loading ‘rifles, and the 

arms these men, turn out by hand are the equals 

for accuracy, within their range, of the best prod- 
ucts of modern factories 

‘The mountain gunsmith starts with a flat bar of 
iron. Its edges are turned and welded over an iron 

d, an inch or two at a time; a smith can weld a 

four-foot barrel in half a day. Then it is bored 

with bits which, like all his tools, he has made 
himself, Next be stretches a silk thread on. a hick- 

ry bow through the bore to find where it needs 
straightening—a delicate task done with a ham- 
mer. Finally the bore is rifled, a homemade wooden 
screw guiding the tool that cuts the spiral grooves, 

From miles around, mountaineers ride in on 
horseback to test their rifles in Saturday afternoon 
shooting matches. Here the reputation of the maker 
is made of lost, Each rifleman gets five shots at 
his target, a piece of wood marked with his name, 

It ig a deliberate process, for the muzzle-loaders 
that their owners call by such pet names as “Old 

Sealey,” “Center,” and “Long Tom” are not quick- 

hiring. Old-fashioned powder-horns come into play, 

and the air reeks with the smell of black powder 
inally comes the exciting moment of “measuring 
the match.” So accurate is the shooting that hits 

‘must be measured with a pair of dividers 
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The guns 


| 
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WELDING... The mountain gun maker starts w 
lat bar of iron, which he hammers around an iro 

held by his ansistant, welding only an inch o so at a 
After each weld, the rod is knocked out and moved a 
for the next operation until the barrel is finished 
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RIFLING. .. Above, the last step in the 
making of the gun barrel, A spiral-cut piece 
of wood is used as the guide for the cutter. 
By pushing the handle back and forth, the 
smith makes the twisted grooves that insure 
the accurate flight of the bullet. The cutting, 
edge of the rifling tool is raixed as the cut 
deepens by placing a piece of paper between 
it and the wooden holder, until the groove has 
been given the desired depth 


BORING... At 
left, after the barrel 
een welded, it 


feeding the bit by 
hand is done by the 


master himself, as 
the value of the gun 
largely depends up- 
on this operation. 
The apparatus may 
appear crude but the 
guns produced have 
unbelievable accu- 
racy. Above, No. 1, 
Tong bit with hick: 
ory guard; No. 2, 
the short ‘bit, ‘the 
first used. No. 3 
and 4, rifling tools 


7 


NEW BUILDING BLOCKS 
ARE MADE OF RUBBER 


1 nay bumps his head upon these new 
blocks, of they happen to fll upon him, 
rng harm is done—tor the blocks are made 
of rubber. They are washable and noise- 
less, should they tumble on the floor 
‘Thrown across a room in a moment of 
‘youthful exuberance, one of these blocks 
Cannot damage furniture or windows. The 
blocks are manufactured in various sizes 
and upon them are stamped the letters of 
the alphabet. According to the-mamufac- 
turers of the new building blocks, they 
contain no injurious dyes or paints and 
so are harmless if the little architect exer 
cises his jaws on them, 
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Taventor, are put in use a 
Tor use when peak lond calle for capacity outpet 


‘The packed sand of the Sahara Desert provided the “sow” for this Swias motarter 


power plant to store 


SWIVEL ELECTRIC PLUG 
KEEPS CORD STRAIGHT 


Swort circuits are prevented and the 
nuisance of kinked wire ended, itis sa 
with a swiveling 
turned freely in 
sor ikoaies, in Ge tose Resa 
fixed in the outlet and current flows with 
out, interruption, ‘This swivel plug, ac- 
ing to the manufacturer, is particu 
iany helpful fn the use of fatiron or in 
the operation of electrical massage appa- 
ratus during which a kinking cord may 
seriously interfere with the work, 


‘This pg for electrical appliances bas 
Yel thax tara 


STORE STEAM IN TANKS 
FOR PEAK LOAD USE 


Resesvorss of power are the giant tanks 
at Copenhagen, Denmark, pictured at the 
leit. ‘They were designed’ by the Swedish 
inventor, Dr. Johannes Ruths, to store up 
steam when a power plant produces more 
than it can use, and save it to carry 
Joads when the demand is great, 
countries also have taken up the ide 
steam storage” as a. means of equalising 
power lads, The tanks, the sizeof which 
‘an be estimated by comparing them wil 
the human figures. standing on top of 
them, are designed to withstand enormous 
pressure and to maintain, for long periods, 
the high temperature of the stored steam, 


her 
of 


GAME, 700 YEARS OLD 
RESEMBLED BASEBALL 


How old is the game of baseball? Hise 
torians trace the evolution of this sport, 
invented in America, through the En 

same of “rounders” back into the eight- 
feenth century. But an old. stone carving 
discovered near the Canterbury Cathedtal, 
in Engla 5 the possibility of 
much earlier origin. than has, generally 
heen supposed, Tt dates from the twelfth 
century, and depicts a Norman boy with 
a ball and bat, in an attitude suggesting 
that the Normans played some obscure 
variant of the American national game. 


MOTORBIKE TOWS SKIER 
ACROSS SAHARA DESERT 


To TALK of skiing across the snowless 
Sahara Desert. might well strain the lis- 
lener's credulity; yet the photograph at 
the left shows how a Swiss sportsman re- 
cently accomplished the stunt. Taking 2 
tow from a motorcycle, he was able to 
slide smoothly over the packed sands. He 
Slspensed with the motoreycle’s aid in 
descending the steep sides of sand dunes, 
‘where he found he could coast almost as 
well as if the fine sand had been loose 
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SPOTLIGHT HELPS COP 
AIM PISTOL AT NIGHT 


Easy to aim at night is a pistol equipped 
with a new attachment, intended for police 
use, Tt casts a small spot of light that is 
visible up to a distance of 250 feet to 
indicate where the bullet will hit. Within 
the metal shield is a small flashlight and 
set of lenses to focus the beam. The 
reflector used is of the same type as those 
in landing lights built into the wings of 
airplanes, Use of the attachment makes 
it unnecessary to resort to the usual gun, 
sights in the dark, The device has been 
patented, 


HARD DRIVING TESTS MOTOR TRUCK 


Morox trucks get strenuous tests of 
their ability to withstand rough treatment 
at a Watford, England, proving ground, 
‘The driver sends his machine careening 
fn and out of a pit three feet deep, tak- 
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ALPHABET DUMPED IN FACTORY YARD 


Newusonx000 chil- 
dren have found slpha- 
bet playthings de luxe in 
a Vernon, Calif, factory 
ard, The plant mans: 
Frctures pressed metal 
letters for advertising 
signs, and weathering 
tests, for which officials 
tse ‘an adjoining yard, 
were responsible for th 
unusual seene in the pice 
ture at the right 


for use in advertising sien, 
‘were: dumped in the factory yar “f 
by callaren ‘who eed them e6 playthings 


USE ROBOT PIG TO TEACH 
FARMERS TO GROW PORK 


‘A uire-stze_mechanical pig, endowed 
with the power of motion and’ with tiny 
clectric lights for eyes, is now being us 
by the Government in teaching farmer 
hhow to feed hogs to insure rapid growth 
ind fine pork. The pig, controlled by a 

y motor, picks out the right food from 
several different kinds offered it, 


ing care to miss none of the bumps. To 
provide additional punishment, the truck 
‘weighted with a load of steel. The one 
this striking picture was carrying four 
despite its weight, the daring 
photographer was 


PHONE MADE PRIVATE 
BY LOCK ON DIAL 


Uxavrionizep persons cannot use a 
dial phone equipped with a handy new 
lock ‘consisting of a metal cover that 
clamps firmly over the dial, making it 
impossible for anyone but the owner of 
the key to call a number. The device 
effectively prevents the running up of toll 
bills in the owner's absence. 
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SYNTHETIC GRASS LAID 
ALONG CITY BOULEVARD 


SnEEN all the year around, a strip of 
artificial grass has just been laid beside a 
New York City boulevard. If the 200-foot 

imental plot proves a success, syn- 
thetic greens may become increasingly 
popular in ‘The man-made lawn is 
tunaffected by the carbon monoxide fumes 
Wuto exhausts, never needs cutting, 
wg, and does not turn 
brown’ in summer, Its appearance fools 
the eyes of passers-by, for it is said to 
look more real than genuine grass. This 
grass" is a special composition of slate 
and asphalt on a cinder base, 


NEW RUBBER STOCKING 
GUARDS SILK HOSE 


Disricumeaext of silk stockings by 
rain, mud, snow, and slush now can be 
prevented, and protection from the cold 
obtained as well, by means of the sheeres 
‘of half-length rubber stockings made o 
liquid latex, the purest of rubber. When 
not being worn, the guards fold into a 
small purse for the pocketbook. They are 
the result of a new curing process and 
newly perfected machinery. 
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OUTDOOR HEATER KEEPS 
GARDEN POOL WARM 


Gases pools need no longer freeze 
even in zero weather, according to the 
claims of the manufacturer of a recent 
‘outdoor heater. The device, which burns 
kerosene, consuming little of the ch 
fuel, consists of the burner and a coil of 
pipes through which water circulates and 
is heated. The pipes transfer this heat to 
the water in the pool, thus preventing 
freezing and the harm ‘to fish and basin 
that_ may be caused by severe tempera- 
tures. The economy of its operation, it is 
ssid, makes it a real money-saver. 


ANCIENT INDIAN JARS RESTORED 
WITH USE OF POTTER’S WHEEL 


Troven only a few fragments may be found on the site 
of an ancient Indian village, specimens of their 

be restored to their original shape through a method devised 
hy Ross P, Wright, of Erie, Pa. The rim and neck of a pot 
are the first portions that can be identified. When these are 
Found, a clay core is set up on a potter's wheel to represent 
the interior of the pot. Its si 

but when the fragmenis are fitted to the core and revolved, 
certors may be corrected, a part of a circle giving a clue to 
the complete circumference. Other fragments are added and 
cemented on, and gaps bridged with white dental plaster. 
By this picture, puele method, Wright and his family have 
reconstructed sixty-four jars 


tery can 


‘and shape must be guessed; 


AERIAL RAILROAD TAKES. 
ONLY ONE AT A TIME 


One passenger at a time is the capacity 
‘of a novel aerial railroad just opened in 
France. It conveys travelers from the little 
town of Bossey-Veyrier, on the Swiss 
frontier, to the summit of Mont Saleve, 
2,600 feet higher, in about ten minutes. 


KEY TO ARCH SUPPORT 
FITS IT TO ANY FOOT 


A vew Lum of a key adjust a new arch 
support, devised by a Chicago inventor. 
At the end of the day, when people with 
‘weak arches grow tired, the support may 
be turned up or down to give relief with: 
out need of removing the shoe, By this 
means, also, the device, it is claimed, 
commodates itself perfectly to any indie 
vidual's foot 


recently invented atch support 
‘rom the outaide 19 Bt the Foot 
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Can You 


nvent It? 


ERE is a circular cam 4, 
eyed to a shaft B, and ro- 
tating with it in the direc 

tion shown by the arrows. Embrac- 

ing the cam and in sliding contact 

‘with it are two parallel bars C and 

D, which are joined with each other 

‘and with the valve rod , sliding up 

and down in the bearings F and G. 

AAs the cam revolves, the valve rod 

is carried through a reciprocating 

motion. ‘The valve port it operates 
will remain open or closed only for 
the instantaneous periods when 

cam is passing through positions 1 

3 


‘uppose you are required to mod- 
ify this motion so that the valve will 
remain fully closed during one sixth 
‘of the cam's revolution and fully 
‘open during another sixth. The re- 
maining two thirds of the cam's 
revolution is left free to use in ope 

ing and closing the valve port by 
the up and down motion of the rod 


How would you alter the shape 
of the cam A, and its position upon 
the shaft B, fn order to accomplish 
the desired ‘motions and periods of 
rest for the valve rod £? 
oe 

The diagram below shows the 
correct solution of the rotary steam 
engine problem ‘of last month. 


Notice how the projs: 
Paand grooves J. Ly aod A are added 
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COMPACT LATHE RESTS ON PEDESTAL 


Sruvents in the en- 
sineering department of 
the University of Min- 
nesota recently built 
this novel type of wood 
lathe designed by Pro- 
fessor W. H. Richards. 
Instead of the conven- 
tional four legs, Rich- 
ards’ new lathe is sup- 
ported on a_ sturdy 
singlecolumn. Hemain- 
tains that this construc- 
tion saves so much 

e that ten lathes 
will go in the space 
occupied by eight 
‘wood-turning lathes of 
conventional four-leg- 
ged design. ‘The new 
lathe can be built either 
for electric or belt drive. 


Professor of mechanical en 
aeering, University of Minnesota, demonattaen pedestal lathe 


BRASS BRAIN WORKS FOR WEATHER MAN 


One reason the weather changes, ¢ 
is that the sun does not 

cculily upon the earth, Careful 
measurements during 


the earth 
now Dr, Charles 
Abbot, secretary of 1 
Smithonian Tastitu- 
tion, has devised a 
“brass brain" which he 
is using in the photo 
to analyze this data, 
‘The device will reveal 
the elapsed time b 
tween recurring cycles 
oof sunshine, This may 
to long-distance 
her forecasts, 


AIR PHOTOS AID PALESTINE EXPLORERS 


A captive halloor 
operated camera. save 
the University of Ch 
exploring the streets of the 
Armageddon, in central F 
this equipment they obtaine 


ago untold 1 


serial pho 


that led to such d an ancient 
water supply photogeap 

were to be made. the balloon was sent Up 
on a feel of cable with the camera at 
tached. When drifted over the spot 
to be pie an electric impulse from 


sed by archeologists 
tions in Palestine, At 
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RADIO ROBOT PICKS PROGRAM FOR YOU 


USE FIVE-LENS CAMERA 
IN MAKING AIR MAP 


‘Ax aKea of 3,600 square miles in Maine 
‘was photographed in three hours from 
an Army plane recently by use of a five 
Tens camera invented by Major J. W 
Bagley, of the Corps of Engineers, U. S. 
Army, and developed by the Army Air 
Corps’ at Wright Field. “The camera has 
four lenses grouped around a central verti- 
cal lens that photographs country. im- 
mediately beneath the plane, Fields of 
Vision of the side lenses cross each other 
At a point just below the camera. Since 
the lenses of this camera are set at wide 
angles, films, before being printed, must 
he corrected’ for distortion. This is done 
on a machine specially developed for this 
camera, AS a result, the finished picture 
isin the form of a Maltese cross 


Broapcasr receiver, clock, 
and program selector are com- 
bined in an attractive new 
radio set that permits you to 
elect your entire day's or 
evening's radio program in 
advance. When the controls 
hhave been set to the desired 
stations, this robot then tunes 
in the proper station at the 
selected time without further 
attention, With a maximum 
of six stations to choose from, 
3 good variety of enter 
ment is assured. The device 
will govern the radio without 
human intervention for as 
long as twelve hours 


ANTIGLARE SHIELD IN 
NEW HEADLIGHT BULB 


Pxoor against glare, according to the 
maker, is a new type of automobile head- 
Tight bulb\ just invented. A tiny’ shield 
of metal is inserted in the inside of the 
lamp, just beneath and ahead of the fila- 
ment. ‘The rays are therefore prevented 
from striking the bottom side of the head- 
lamp refector, which ordinarily causes 
glare, and direct rays. are also. shielded 
From the eyes of oncoming motorists. The 
jnventor of the bulb clso claims that 
light will penetrate fog and that the dif- 
fusion. of rays. clearly illumines objects 
at-a distance from the car, In picture 
above the bulb at right is the new non- 
slare type 


TINY FLASHLIGHT Is 
FITTED IN KEY CASE 


Tue user of the novel key case illus- 
trated atthe left never has any difficulty 
finding the keyhole at night. Besides keys, 
the case contains a tiny ‘flashlight, that 
responds 10 the touch of a. thumb by 
throwing a spot of light on the door. It 
could also be used to find dropped articles 
in a darkened theater, Lens and battery 
are so small that the entire outfit occupies 
Title: room in hand bag or pocket 


DIALING A NUMBER GIVES STOCK PRICE 


Muxety by dialing a number, a broker 
‘may now learn at once the prices for the 
day of any one of the 1,286 stocks listed 
‘on the New York Stock Exchange. This 
is accomplished through a new mad 

known as a “teleregister,” designed to sup- 
plement or replace stock tickers in brokers’ 


offices. In response to the dialing of a 
stock's assigned number, windows in. an 
indicating panel reveal the opening, high, 
low, and last prices for the day: The 
number of the stock also appears on the 
board to preclude any errors that might 
be caused by incorrect dialing 
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STUDENT WORKS DUMMY 
CONTROLS ASA PILOT 
WOULD TO RIGHT AN 
AIRPLANE 


Landscape, Rocked by Instructor, Teaches Student to Fly 


INSTRUCTOR SWINGS 
PANORAMA TO SIMULATE ~~ 
THE BEHAVIOR OF AN 

AIRPLANE IN FLIGHT 


‘COUNTERWEIGHTS 
BALANCE PANORAMA, 


HORIZON 


HOW PANORAMA 
SIMULATES POSITIONS) 
OF AN AIRPLANE 


DIVING 


CLIMBING 


BANKING 
WITH LERT. 
WING DOWN 


3 
_| 


Drawing of rocking panorama shows how it Is used in tea 


‘Ture principle of relativity that makes 
«railway passenger feel his train is mov~ 
ing out of the station, when another train 
backs beside it, has been applied by a New 
York City inventor in an ingenious device 
for teaching would-be pilots to tly. Student 
andl instructor sit in a stationary model of 
an ampane fuselage, semispherial sel, 
Painted with a landscape and tilted oF 
shifted by the instructor, gives the student 


the sensations of actual movement in the 
air, Without leaving the ground, he be- 
comes familiar with rolls, pitches, and 
Yyaws and other sensations of fight 
Levers, similar to. the rudder bar and 
joy stick” of an aigplane enable the-in- 
siructor, sitting in the rear seat, to tip 
the panorama forward, backwanl, of from 
side. to side. With each maneuver. the 
stuident is required to manipulate controls 


CAMERA FILMS WATCH TO TIME RACES 


Sreto tests of moving 
vehicles, and_ sporting 
venis such as races, are 
now necurately timed by 
photography 

trevice developed in Ger- 
many, This consists of an 
sackment for an ord 
nary motion pietre eam- 
ray comprising a. rtp 
watch anda small tele- 
Scope to compensate for gq 
the ditference infocus 


swatch a 
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between so near an object and th 
behind it, When an airplane’s take 
example, is to be timed, the stop 
set in event is fil 


on and the 

the finished print, the image of the ste 
tch appears on each frame of th 

leaving no room for di 

plane's performance. 


the accarate Photographic timing of events 


student pilots to keep plane on level Keel 


fn such a way as to right the imaginary 
plane. By watching the student's actions, 
the instructor detects his faults. Accord= 
ing to Henry J. White, the inventor, one 
way of doing this is to wire the instruc- 
tor's controls in reverse, Then when the 
instructor tips the imaginary airplane with 
‘one of his controls, the novice should 
make exactly the same motion with his 
controls to right it, 


FACE POWDER PUT ON 
WITH AN ATOMIZER 


Newest aid to quick make-up is the 
“powder atomizer.” Patterned after de- 
vvices that spray perfume, a squeeze of its 
bulb is said to distribute'a fine coating of 
face powder exactly where it is needed. 
‘When the user applies a few hurried, last 
minute touches just before going out, the 
muss of handling loose powder is avoided. 
A big reservoir makes refills infrequent 
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Below, shooting an arrow 
eauipped with tn explosive 
Point to Mill big. game. At 


Figs, fragmenta of exploded 
head andan unexploded point 


e 


NEW MICROMETER CAN BE 
USED WITH ONE HAND 


So THAT a micrometer will not be 
screwed too tight (o throw out the thou 
sandth-of-an-inch precision with which it 
measures objects, most instruments. are 
equipped with a projecting "thimble" for 
a fine adjustment, When this is turned it 
atically allows the jaws to slip after 
oper pressure is reached. The latest 
meter, however, has a built- 
at the end of the handle. Be 
rangement it may be used 

hh one hand, 


‘The builtin shim 
handle mates i 


at end of this microm 
y to use Ie with one band 


EMERGENCY HAND SOAP 
NEEDS NO WATER 


A cueaust for a Kansas City paint 
company has evolved a secret formula for 
waterless soap, The soap, in the form of 
a paste, is harmless (othe skin, it is 
claimed, and even p ing and 
antiseptic qualities. It is designed especial- 
ly for motorists and mechanics. All the 
motorist need do is moisten his hands with 
the soap and then rub it off on rag or 
paper, It lathers freely without water and 
absorbs all dirt. It is described as an 
emergency hand soap. 
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Aw Exptosive arrowhead for 
bunting big game has been per- 
fected by an Oakland, Calif., 
archer. It is as easily attached 
to any arrow as the ordinary 
point, and is said to be as effec 
tive in bringing down a wild 
animal as a high-powered rifle. 
This new missile for the 
archer is declared more humane 
than the ordinary arrow, since 


| 


RUSSIA GETS 
MODEL SKY 


tial bodies will be 
speeded forspectators. 


BIG GAME ARROWHEAD EXPLODES 


it is more likely to kill instantly. Even if 
the arrow does not strike a vital spot, a 
jagged particle of the exploded point may 
do 30. 

‘The head is equipped with an automatic 
safety device that prevents accidental ex- 
plosion. There is also a removable stop 
that renders the tip nonexplosive when 
desired, for target practice, so that an 
archer ‘may familiarize himself with the 
flight of arrows tipped with these points, 


EXPLOSIVE “WORMS” CLIP 
OFF OLD HARBOR PILES 


aware 
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ucky FIGUREHEADS 


COPIED FROM 


for Au tos ANCIENT SHIPS 


vrowehe 
fat 
ten to Greenland 


ove it attractive to the 
rz Kad, it was usually 
fashioned of bronze 
nd sometimes of gol 
‘Ancient mariners, 
with their fragile ships 
ind crude instruments, 
must also have had sore need of protect 
ing spirits, for bronze figureheads appear 
sain on Greek and Roman ships, and 
later on those of the Vikings. On’ land, 
similar figureheads decorated the pleasure 
and war chariots of Phoenician and Syrian 
nobles. The art of making the 
was the cause of great rival 
some of the ancient guilds. 
Determined to carry on the almost-for 
ten tradition of the ancient figure 
‘Tanquary went to Syria 


'S THE omament on your car's radia- 
tor cap fashioned from 
gold? If so, fear 
motor trouble, The 


2 coliions. nor 
ads that prevent 
‘you and protect 


you wherever you drive 

Superstition, of course. But this is sim- 
ply a modernized version of the firm faith 
that Greeks and Romans once placed in 
similar figureheads adorning their boats 
and chariots, By tracing back the ances- 
try of the modem radiator cap ornament 
directly to such early figures, a California 
craftsman has revealed a fascinating bit 
of untold lore, and, applying the fruits 
of his research, has developed a unique 
and profitable business. 

‘While Neal Tanquary, of Los Angeles, 

if, was touring Europe some years 
ago, & Paris automobile accessory” man 
mentioned to him that American radia- 
tor cap ornaments were machine-made 
and lacked individuality. ‘The chance 
remark started Tanquary on a one-man 
search to find the truth behind the radia- 
tor omament. Dusty volumes in library 
stacks and odd bits of information 
helped piece it together. 

In the earliest hieroglyphic inscriptio 
of the Egyptians, Tanquary found scribes 
depicting boats of their rulers, on the river 
Nile, with a symbolical figure at each 
prow. This carefully carved image was 
supposed to furnish abode for the mas- 
ter's Kaa, or protecting spirit. To make 


A pillar flanking 
ixor, Egypt, furnished one—a Sun Wor- 
shippers! conception of & winged messen. 
er. Mythology yielded other designs, such 
as a figure of Pegasus, a winged horse: 
Daphne, the girl who outran Apollo; and 
Icarus, the mythical Greek who burned 
his homemade wings when he flew too 
near the sun, For some designs he chose 
sures of animals or birds intended to 
‘mbolize the owner, such as a butterfly 
1 pheasant, or a swallow. 

Returning to America, Tanquary found 
that machine methods were not adapted 
to such intricate designs. To manufacture 
them, he has developed a hand method 
closely resembling that of the ancient 
guilds, He first creates the figure in wax 
or clay, This is divided into sections, if 
the shape of the figure is such that it 
cannot be cast in one piece. Each sec 


oTadiatee 


the material chosen, not only 
adition but also best ‘withstands 


are shaped and tooled by hand and welded 
into a solid unit, The seams are tooled 


and the figure is plated with chro- 
ium, silver, or gold. 
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TEACHER INVENTS LINOTYPE KEYBOARD 


AxYoxE who can 


GA | 


NEW CANDLE BURNS OIL 


No marrer how long it may burn, the 
candle illustrated here never gets "any 
shorter, Its secret is a reservoir for kero- 
sene, holding enough fuel to bum for 
twelve hours at a filling. The candle is 
both decorative and useful as an emer- 
ency household light. It has the artistic 
Appearance of a eal candle but_avods 
the dripping of wax on furniture and rugs 
and requires no. snufin. 


LEMON JUICE IS NOW 
REDUCED TO POWDER 


Lesox juice in powdered form for 
making pies, icing, and lemonade is a 
novelty that’ has appeared on the mar- 
ket. Tn its manufacture, practically” all 
the water is removed from the juice of 
ripe lemons. Corn syrup is added to assist 
in the drying, but it is said not to affect 
the flavor in any way. According to the 
maker, the powder duplicates the taste 
of natural lemons, but the trouble and 
muss of squeezing’ them is avoided and 
the powder can always be kept handy in 
the pantry for instant use. 
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operate a typewriter 
we a aoe Boo 
type recent- 
ly invented by a high 
school teacher of Ful- 
lerton, Calif. This 
portable machine, 
‘called a “typowriter,” 
weighs thirty pounds 
and fits snugly on in- 
tertype or linotype 
keyboards. A plug 
screwed into the or~ 
inary light socket 
furnishes the electric 
ity. The touch with 
which this keyboard 
is operated resembles 


TIGHTENING BOLT NUT 
CUTS HOLE IN METAL 


A xovet, tool for cutting holes in metal 
is intended especially for such trouble- 
some jobs as the installation of an auto- 
mobile hot water heater, where a round 
opening must be made for the hose. When 
at small hole has first been tapped at the 
proper place, the bolt is inserted and the 
hut tightened, As pressure is applied, a 
sharp cutting edge bites out the hole. The 
cutter. is made in several sizes, One 
advantage is that a perfect fit is secured. 


rely ‘different from 
that learned by lino- 
type operators, 


WARNS OF A LANDSLIDE 


‘A. Genatax. instrument-maker has de~ 
signed a pocket device to warn moun- 
{ain climbers of possible’ danger from 
avalanches, When the user sights up or 
down the slope along the edge of a card 
fraduated in degrees, of angle, shown 
Sbove, a pendulum indicates steepness of 
the hill and consequent risk of a slide. 


This 0 
ite fuel 


CREAM SEPARATOR ENGINE RUNS AUTO 


‘Tue. motor from a discarded 
‘cream separator in his home sup- 
plied an engine for a midget 
automobile that Alton Cobb, 


chassis of his car, put the motor 
in place, and worked out the belt 
drive that runs it, doing all of the 
work himself, The car runs on 
high school student of Atlanta, cushion tires and its gas tank holds 
Ga., designed for himself, Odds ‘a quart, The brake is simply a lever 
and ends obtained with a mini- . ‘whose lower end scrapes 
mum of expense provided the r along the ground, as shown 
remaining parts, and in the picture, 

the result is pictured 

here, Cobb built the 
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reduce ‘oxldes, heated In pipe, to metals 
ERHAPS the most fascinating 
fexperiments that the home chemist 

can perform are those in which oxy 

‘gen Is added to of taken from sub- 
Mances, Such oxidation and reduction 
experiments are usually accompanied by 
the production of heat and light, or require 
heat to bring about their transforma. 
‘The simplest experiment in oxidation 
is to light a mateh, but just try lighting a 
piece of iron instead! Indeed this is possi 
ble, for a lighted match applied to steel 
wool, which is iron modified by the addi 


tion ‘of other metals, will cause the fine 
iron slivers to become red-hot and burn 
‘The oxidation or burning will be especially 
brilliant if you blow on the glowing iron 
1t will flare up with such an intensity as 
(o cause the little fibers of iron to melt 
And roll up into a ball. Fastened on the 
tend of a wire and whirled through the air, 
the effect is more spectacular. 

'If pure oxygen is allowed to play upon 
red-hot iron, the iron will bura with an 
intense flame, and flow like water, the 

ui drops ehering atthe end and fal 
i ofl, This experiment is made ea 
Far the source of exypen, You need oxy 
hheat some potassium chlorate in a. test 
tube fited ‘with a. glass elbow which in 
tum carries a medicine dropper, through 
the small hole of which the oxygen gas 
fssues. Potassium chlorate is used in 
solution for relieving irritations of the 
throat, and tablets of this material can 
be used to make the oxygen gas. Heat the 
test tube until the crystals or tablets melt, 
and the oxygen will come off quite readily 

"To show the action of some wonderful 
substances that are called cafalyzers, 
insert into the under side of the cork of 
the test tube a brass headed tack, in the 
inner cup of which is placed some pow- 
dered manganese dioxide (pyrolusite min- 
eral). When the potassium chlorate in 
the test tube is melted and oxygen gas is 
coming off, as ascertained by holding a 
lowing match at the end of the medicine 
dropper, shake the test tube so that the 
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By 


manganese dioxide powder falls from the 


inverted tack into the molten chlorate. 
Immediately the low of oxygen is 
increased, the manganese dioxide having 
catalyzed or hastened its formation. If a 
Piece of iron wire is heated red-hot and 
placed. in the stream of oxygen issuing 
from the medicine dropper, it will burn 
‘nd melt, the liquid drops of iron falling 
off like water from an iciele 
‘Alcohol will burn, oF completely oxidize, 
to form water vapor and carbon dioxide 
gas, When only partly bumed or partly 
‘oxidized, formaldehyde gas is formed, This 
experiment is usually carried out with fine 
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Experiments for Home Chemists 


Fascinating Oxygen Tests You Can 
Carry Out in Your Own Laboratory 


platinum wire heated to redness and 
Held in the vapors of alohol 

The writer has found that a piece 
f fine (No, 30) manganin electrical 
resistance wire will produce the same 
effect, If the wire. is heated and 
placed over the wick while red-hot, 
{c will continue to. glow, heated yy 
partial oxidation of the alcohol, and 
formaldehyde gas will be forme 

Hydrogen gas is unlike oxygen, for 
it reduces of abstracts the oxygen 
{rom many substances which contain it, 
Copper wires, if heated, will combine 
with the oxygen of the air to form black 
copper oxide, If these particles of black 
copper oxide are heated in the bowl of a 
clay pipe attached to a bottle of flask in 
which hydrogen gas is being generated, the 
aydrogen gas will remove the oxygen 
from the black oxide, bringing back the 
bright metallic copper. Hydrogen gas can 
be made by allowing muriatic acid to act 
‘upon scraps of zinc. 

This little clay pipe reduction appar 
tus can be used for many other experi- 
ments, ron rust (iron oxide) canbe 
changed to iron metal, by allowing hydro- 
fen gas to pass through the pipe while the 
rust is heated in the bowl, Iron tacks, 
heated in the bowl, will be changed to 

oxide if steam is passed through the 
pipe, hydrogen gas being formed. 

‘simple experiment to show the rust- 
ing of iron and that in rusting, oxygen is 
taken from the air and united with the 
metal, is performed by inserting a wad 
of steel wool in an inverted test tube, the 
mouth of which is immersed in water. 
‘The iron will rust, uniting with the oxygen 
of the air in the’ tube, thus, producing a 
lessening of the pressure within the tube, 
and a rising of the water which is forced 
in by the atmospheric pressure outside. 

Magnesium and zine metals will burn 
in the air with the production of a vivid 
light. Zine metal, such as scraps taken 
from a dry cell, if heated in the bowl of a 
bubble pipe will burn and produce w 
powdery zinc oxide in the bow, 
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"Trust Science and Feel Secure 


‘of spoiling people’s illusions. Art- 
ists, for example, throw up their 
hands in’ horror at the idea of anyone 
analyzing a sunset in terms of molecules, 
gaseous diffraction, and wave lengths of 
light. Yet when the illusions fade and emo- 
tions are sour, people instinctively turn to 
the hard, cold facts of science to find out 
what's wrong and what should be done about it. 
Back in 1929, when everybody was riding on the 
crest of a huge illusion of super-prosperit 
scoffed at the scientific laws of economi 
principles of supply and demand, they said, belonged 
to an outmoded era and were just so much stale apple 
sauce, When the balloon finally burst with a resound- 
ing pop, just as all balloons must when filled with 
too much hot air, we all came down to earth with a 
disturbing abruptness, 

In place of unwarranted optimism, we are now 
sunk in equally unwarranted pessimism, since the 
pendulum of human feelings always swings much too 
far. During the height of the boom, the few who 
advocated caution might just as well have saved 
their breath for all the attention anyone paid to 
them. Now our gloom is so deep that we look with 
suspicion on anyone who predicts the quick return 
of prosperity or even suggests its possibility at some 
future date. To hear people talk, you'd think that 
business had gone completely to pot and was never 
going to be any good ag 


Gate Jong have been accused 


Business Just Can't Stay Bad 


That attitude is ridiculous, first because business 
hasn't gone to pot and second because it would be 
a scientific impossibility for it to stay poor indei- 
nitely. 

Is it possible for any sane person to say that busi- 
ness is a heap of smoldering ruins when people paid 
nearly a billion and a half dollars for new passenger 
automobiles and trucks during 1931? 

Can anyone say that business is shot to pieces when, 
in a country where twenty-three million motor cars 
are in operation, one for every four or five citizens, 
we add in one year nearly two and a half million 
gasoline vehicles and spend nearly two and a half 
Dillion dollars for roads on which to operate them? 

Why get haired up over the approaching dissolu- 
tion of a country that, in the worst year of the depres- 
sion, passed nearly three hundred and fifty million 
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barrels of gasoline through the 
ors of autos and pays over a billi 
lars in taxes for the pleasure of doing it? 

If we are all broke and expect soon to 
be still worse off, who has been wearing 
out the fifty-one’ million auto tires that 
rolled their lives away on our roads last 
year? 

How about the more than four million 
citizens who gain their livelihood in the automobile 
business? If everybody is broke, who is paying the 
enormous sum represented by theit salaries? 

‘An analysis of 1931 sales of other commodities that 
have nothing to do with the three prime necessities— 
food, shelter, and clothing—shows staggering sums 
spent by the American public for cosmetics, cigarettes, 
movies, and so on. 

Although an unusually large number of people in 
this country are close to actual want, it is quite 
obvious from a scientific analysis of the figures that 
the larger part of the population has not, as yet, had 
to do without even the luxuries, Certainly no nation 
can be on the brink of ruin so Jong as that situation 
remains. 


Little Difference between Boom and Crash 


The trouble is, of course, as the scientific facts 
amply prove, the difference between a boom and a 
depression is much less than most people realize, If 
there are nine auto tires for sale and ten people want 
them, there’s a boom in tires. If ten tires are on hand 
and only nine people want them, the tire business goes 
flat. 

During a period of boom times manufacturers 
become inflated with an overdose of optimism and 
this results in equally inflated estimates of sales pos- 
sibilities. 

The minute any industry develops a production 
capacity greatly in excess of the possible demand, 
everyone connected with the industry is going to be 
in for lean pickings. When too many industries get 
into that condition, we have what is called a busi- 
ness_ depression. 

What always happens in such cases is that the 
weaker manufacturing units go to the wall and in 
due course of time this balances the supply with the 
demand and things again become normal. 

Is there any valid reason why, in the case of the 
present depression, the law of supply and demand 
will not work out exactly as it always has? 
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Old Battery Set can use A.C. 


Full Directions and Diagram Show You Exactly How Rewiring 
1s Done to Give You a Radio Operated in Strictly Modern Way 


‘ANY readers have requested dia 
grams showing how to rewire 
some particular make of old 
battery set_for operation on 
alternating current. There are so many 
different models of battery sets still in 
use and so many diferent ways to rente 
them that diagrams covering all possi 
variations would fill a big book, 

We believe that the best method, and 
the one that will produce the most satis- 
factory results, is to study the general 
principles as they apply to any kind of 
alternating current rewiring job. 

‘To begin with, as far as the radio signal 
‘coming in over your antenna is concerned, 
the action that goes on in each stage of 
a radio receiver is precisely the same 
Whether the eireuit is operated from bat 
{cries or from alternating current, In each 
case the flow of electrons within the vac- 
tuum tube causes the action, Tt makes 
ho difference to the radio signal whether 
these electrons come from a. filament 
directly heated by the flow of battery cur- 
rent of from an equivalent cathode indi- 
rectly heated by alternating eur- 
rent, at low voltage, 
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socket and the substitution of the new 
Yetype, fiveshole socket. The G terminal 
of this socket always is the one that 
‘makes contact with the prong that stands 
away from the others. You will have no 
dlificulty in this respect, however, as the 
terminals of the new’ socket will be 
marked, 

Center right illustrates the fourth step, 
reconnecting the G and Pleads to the 
new socket, 

The fifth step, lower left, shows the 
connection of the K or cathode terminal 
of the socket to the old filament wiring 
by way of a fixed resistance bridged by 
fixed condenser. This is the proper 
Arrangement for any tube in a radio-fre~ 
quency or first audio-frequency amplifier 
stage, and the value of the resistance 
should be approximately 1,500 ohms with 
a .J-mnfd. condenser by-passing it if the 
stage is R. F_ or a 1-mid. if first audio, 
If the tube happens to be the detector, 
then the K terminal should be connected 


directly to the old filament wiring with- 
‘ut any resistance or condense 

The sixth step, lower right, is to con- 
rect a twisted pair of wires to the H ter- 
minals of the socket and run these wires 
to a source of alternating current at 234 
volts pressure, such as the secondary ter- 
minals of one of the special heater, oF 
so-called filament transformers, made’ for 
this purpose. 


‘OW if you supply B current from a 
factory: or home built B eliminator 
With the minus B connected to the old 
filament wiring and the plus to the proper 
plus B binding post of the set, the circuit, 
as far as this particular tube is concerned, 
is complete, 
Handling’ the power tube in the Inst 
audio stage of the set is even simpler, 
you do mot have to change the socket, 
To convert the power tube to altematit 
current operation, remove the origina 
filament wiring and substitute new twisted 
leads running to a separate heater wind: 
ing on the same transformer or to a 
Tate” beater transformer. “The 
A.C. voltage should be 5 if you 


‘The grid and plate connections 
of equivalent battery operated 
and alternating current operated 
tubes invariably are the same. 
‘The difference is in the current 
supply syste. : 

the och connections age 
‘easy to get at, a conversion 
is simple if you bear these niles 

rind. 

Suppose you wish to. subst 
tute a type 227 alterna 
rent tube for a 201A, its radio 
equivalent. This job is shown in 
successive stages in the illustra 
tions on this page. 


TT HE upper left figure shoves 
the typical 201A socket, 
hook-up before you start rewir- 
Upper right shows the first 
step, removing the G and P 
wires and carefully tagging them, 
and removing the filament wires 
‘and twisting the ends together. 
In case the socket terminals are 
ot marked, you can identify 
them by referring to. the lock- 
ing pin on the side of the tube 
base, Looking down at the sock- 
et, the G binding post is the 
‘one that makes contact with the 
prong. to the left of the locking 
pin. ‘The P terminal makes con- 
tact with the prong to the right 
of the locking pin, The G and P 
prongs are the two with smaller 
diameters, The filament termi- 
nals engage with the larger prongs 
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‘want to continue the use of the 
A71A tube or 234 if you wish to 
substitute a type 245. 

‘Then a biasing resistance is 
connected in with one end to 
the center tap of the power tube 
heater winding and the other to 
the old filament wiring, which 
in the new circuit becomes the 
common minus B connection for 
all tubes, This resistance should 
have a Value of 2,000 ohms in 
the case of the 171A tube or 750 
ohms for the 245 tube. It should 
be bridged by a I-mfd. cone 
denser. 
| Converting a set already us- 
ing the 1714 tube to A. C. oper- 
ation would be complete at this 
point, but if you wish to, subst 
tute 2 245 tube, you will have 
to put in a new output trans- 
former because of the heavier 
plate current, 

Porta Sctexce Mowt 
‘cannot supply any. wiring 
rams showing conversion j 

there are too many” Variae 
tions, but if you will work out 
for yourself a diagram as. you 
think it applies to your own set, 
‘we will be glad to check it for 
you and see that you have it 
fight before you start work, 

Working out a diagram of this 
kkind will prove interesting. and 
instructive. The first step is to 
‘make a large diagram of the wi 
ing in your set as it now stands, 


on the far side from the locking 


in, 
Center left shows the next 
step, the removal of the old 
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‘This diagram shows the six stages in the process af rewir- 
ing am old battery act ao that it cam soe aivernating Cut 
fest. Upper lett i the Seat atep sad upper right the sec- 
fond. The operation fe repented on 


ibe ef your set 


‘Then compare it, stage for stage, 
‘with the instructions given on 
this page and you will be able 
to make the necessary changes. 


n 


-dit-dah! Di 

‘The staccato of Continental Morse 

Code buzzed through a dozen 

headphones into as many ears. 
All_up and down the line pencils came to 
nervous and somewhat, trembling atten- 
tion, for the code test in the U.S. Gov- 
fernment’s examination for amateur radio 
‘operator's license was about to begin. For 
five minutes not a sound was heard in the 
room except the scratching of pencil on 


paper. 

"Thin scene tes: been sepented many 
times in the past and ‘will be: reacted 
many times in the future. There are now 
more than 20,000 active licensed radio 
amateur operators inthe United States 
and several times that number who bave 
passed the test but who are, for one res- 
fon of another, not engaged in amateur 
Fadio operation at present 

While the vast! majority. of licensed 
amateur radio operators are young per- 
tons of high cool and allege ae, there 
ane ars ‘numbers of grown 
Bea teaee bere tasks oat 
Inemiers of vitally every otbet_pro- 
fession and trade are represented. Quite a 


n 


stop wateh bal 


. . Thousands of RADIO 
AMATEURS find it easy to 


carn CODE 


large proportion of 
these mature amateur 
radio license holders 
are men who original- 
ly dabbled with radio 
broadcast reception 
and have now found 
the supreme thrill in 
radio—long distance 


Radi ion 
fof the United States 
Department of Com- 
merce gives, the ex- 
aminations for, and 
issues licenses to, all 
grades of radio oper- 
“Paragraphs 0. and 
'aragray a 
10 of the regulations 
issued by the Radio 
Division relate to amateur radio opera- 
tors. They read as follows: 

“@, Amateur Class. Applicants for this 
clas f license must pas a code tat in 
transmission and reception at a speed of 
at least, 10 words per minute, in Conti- 
ia Hep: Cate (6 oasis 9 
word). icant, must pass an exami- 
nation which will develop knowledge of 
the adjustment and operation of the ap- 

tus which he desires to use and of t 
international regulations and acts of Con- 
sress in so far as they relate to interfer- 
ence with other radio communications and 
impose duties on all classes of operators. 
A percentage of 75 will constitute 3 pass- 
ing mark. This license is valid for the 
‘operation of licensed amateur radio sta- 
tons only. 

“10, Temporary Amateur License. Am- 
‘ateurs who can not present. themselves 
for examination may be issued temporary 
licenses valid for the operation of a par- 
ticular station until such time as they can 
be examined for a regular license but not 
to exceed a period of one year. The appli- 
cant must submit a swom statement at- 
testing to his ability to transmit and re- 


band on bey 


ceive at a speed of not less than 10 words 
er minute in Continental Morse Code, 
And must complete a questionnaire per- 
taining to the operation of his transmitter.” 

It is evident from these regalations 
that you have to know something about 
the technical side of radio. A question 
frequently asked in these examinations 
for an amateur operating license» may 
read something like this 

“Draw a theoretical diagram of a sim- 
ple radio transmitting circuit complete 
Yui power supply and explain in deta 
the function of each part in the circuit,” 

Obviously, the radio experimenter who 
doesn't know a radio symbol when he 
meets one face to face, and who builds 
his radio sets by rule’ of thumb from 
picture diagrams without having the 
faintest idea of the electrical functions of 
the parts, hasn't the ghost of a show to 
feet an amateur radio operator's license, 


N THE other hand, it is not dificult 

to acquire the limited amount of 
lectrical knowledge required. You must 
first master the elementary principles of 
electricity as given in the simpler text- 
‘books on the subject, Then you must ap- 
ply the principles ‘of magnetism and 
¢lectromagnetic action plus an understand~ 
ing of the radio vacuum tube to mastering 
simple radio transmitting and receiving 
circuits. 

This knowledge is obtainable from any 
cone of a number of different textbooks on 
elementary radio. You don't have to know 
all the ins and outs of complicated radio 
broadcast transmitting circuits, nor do 
‘you require a detailed knowledge of elab- 
‘orate receiving circuits such as the super- 
heterodyne. You must know, however, 
exactly how a radio wave is produced in 
the simple vacuum tube oscillating circuit 
and just how this wave is detected and 
made audible by a simple vacuum tube 
receiving circuit. 

The reference to international regula 
tions mentioned in the paragraphs quoted 
above refer in particular to a knowledge of 
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the wave lengths or frequencies on which 
amateur operation is permitted and which 
will be dealt with more specifically in sub- 
sequent articles treating of the construc 


tion of radio transmitters and receivers 
suitable for use on these frequencies 
There is a long list of so-called “Q 
calls, ‘These are three-letter combinations 
which stand for whole sentences most w 
The amateur must recognize “SOS. 
the international distress signal; QRT 


which means “'stop transmitting at 
when sent out by any Government sta 
tion; andl a few others, 

All amateur activity centers around a 
knowledge of the Continental Morse Co 
Even the amateurs who 
only in amateur radi 


those who are 


exactly the same tests a8 
interested only in code. 

Tn my le on this subject (PS, 
M, Jan, 0) the construction of a 
small oscillator to.p code. practice 
signals was descrited, This article also 
gave the radio code with the letters ar 
ranged so that memorizing is easy. Please 
note that the figure three in this table is 
incorrect, Tt should he - - -—— and not 


JN MEMORIZING the code, try to think 
of the letters as different sounds rather 
than as so many dots or dashes. Think of 
letter C, for example, as “dah-dit-dah-dit” 
and not'as dash followed by dot, followed 
by dash followed by dot. 

Obviously, it is a great advantage for 
two beginnets to work together. One can 
transmit for the other, and so_on. 

‘Learning to transmit the Continental 
code with a key seems to the beginner 
much easier than learning to receive the 
code and write on paper its letter equiv- 
alent. This apparent ease in sending leads 
many beginners into a fatal error. Finding 
it relatively easy to make dots and dashes 
with a key and the brain naturally supply- 
ing code for letters quicker than it can 
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By 
JOHN CARR 


Left, radio amateurs tak- 
fg ds examination fn 3 
‘Chor to secure an oper 

Ps license. They ast 


Smateur seis Hiense 


supply letters for code, he starts in to send 
much faster than he can receive. 

Make it a steadfast rule never to at- 
tempt to send at a speed faster than you 
can receive. If you can only copy at five 
words a minute, then limit your sending 
speed to that rate and concentrate your 
attention on forming each letter with 
machinelike precision. 

‘The position of the key and the way you 
use it are of great importance. The key 
should be so far in from the edge of your 
fadio bench or table that you will have a 
farm rest for your elbow. The position of 
the hand on ihe key is shown in the pic- 


ture at the top of the page opposite, 

The correct motion should be a steady 
flexing of the wrist. By combining a wrist 
motion with an arm wiggle it is possible 
to send dots at surprising speed, but the 
combination motion is very tiring and 
leads to erratic and unreadable sendin 

‘While the Government license test only 
calls for a speed of ten words a minute, 
T suggest that you do not take the test 
till you can be sure of at least twelve 
‘words 2 minute (sixty characters) in your 
{ests at home, Remember that if you fail 
to pass the test, you will not be permitted 
to take it again for three months, 


oh 


Your Next Car... New or Used? 


FIRST 
NEW "| 


ARE areal good look at her, 
‘Gus, This is the last time 
youll set eyes on the old 
machine,” Sam Foskett said 


regrettully. 
us Wilson, half owner of the Model 

fe and expert auto mechanic, smiled. 
(Lay i of pontetag bos mis 
longer you were going to keep it,” 
served, as his keen glance wandered over 
the traffic-scarred veteran of thousands 
of motoring miles. The paint job, once 
Foskett’s pride, had faded toa ‘dingy 
array where it was not completely missing. 
‘The top was streaked and patched. The 
holes rusted through the fenders hinted 
at, approaching. dissolution. 

“Yeah,” Foskett grumbled, “I've got 
to get a new bus. The missis put her foot 
down, She swears she won't ride another 
mile in this one. It's a shame, t00; the 
motor still runs pretty. wel.” 

“You mean it still runs,” Gus grinned, 
“You're $0 used to it you don't realize 
Iho baad itis.” 

“Maybe 10," Foskett agreed. “But 
what T want to know is, should I buy a 
new car or a good secondhand one? T've 
taken demonstrations in most of the new 
‘ones and some of them are mighty sweet 
running jobs. On the other hand, with 
things the way they are, secondhand prices 
are down and I've seen, some almost new 
cars that look like real bargains. What do 
you think, Gus?” 

“Even, King Solomon couldn't answer 
that one,” laughed Gus. “Ask a couple of 
dozen experts that question and you'll 
et a, couple of dozen different answers 
each one of them right. but not neces- 
sarily for you, It all depends on how you 
Took at it 

“Some engineering institute checked 
up on a lot of cars and found that the 


average life of a car is fifty thousand miles 


Gus Says Some Second- 
Hand Autos Are Good, 
é But When You Select 
“~_One, Watch Your Step 


before 
the scrap pile. On 
that basis, this 
car,” Gus" continued, “js due to. te 


scrapped because you've exceeded. that 
mileage already. 

“They also worked out fancy curves to 
prove what everybody knows, which is 
that the secondhand value of a cat is 
Aetermined by how long itis since it left 
the factory, whereas the life of a car, 
speaking mechanically, depends not on 
ears but on mileage.” 

‘That's what style does, 1 suppuse,” 
Foskeit interrupted. “The same thing 
makes clothing dealers put bargain prices 
tn clothes rather than. hold them’ over 
for another year, when they'd have to sell 
them cheap anyhow because by then they'd 
be out of style 

“Exactly,” Gus replied 
why adviee is no. good. 
Gepends on what you expect 10 
et when you buy the car. Of 
Course, if i's just a matter of 
buying’ so. much transportation 
for so many dollars, then there's 
no doubt but what’ you get the 


to 
“If they've actually gone 
to the trouble of figuring an av= 
‘erage, then it must be so, 

“Listen,” said Gus, 
not buying an average, you're 
buying an automobile; and the 
two aren't the same. The average 
height of a man is five feet six 


ur seven inches, 
but “TM bet you 
couldn't go. down 
this street and find 
a single man on it 
that is exactly the average height, The 
point is, while an average car would be 
X good buy, that. doesn't. prove the one 
you buy is koing to turn out right. You 
may get a much better bargain than you 
hoped for, oF you 
some lem- 
‘sud the life 
driven out of it by 
an inexperienced 
owner.” 

“Humpht" | Foss 
ett snorted, “New 
cars sometimes turn 
ut to. be_ lemons, 
too, Remember 
Lambert's car, the 
one ‘e hought two 
years ago? No 
hut trouble from the 
time he got, it till he 

rid of it 
“That's right,” 
Gus nodded. “There 
never was a factory 
turing out any product that didn't make 
3 bad one now and then, But the per- 
Centage of Jonah cars is very small no 
adays. Ninety-nine times out of ah 
‘red you can bank on anew car being 
right if you treat it right.” 


“You siid a (Continued on page 103) 
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BETTER SHOP METHODS : IDEAS FOR THE HANDY MAN : BLUEPRINTS 


hs $ 


THE HOME AWORKSHOP 


MODEL MAKING : HOME WORKSHOP CHEMISTRY: THE SHIPSHAPE HOME 


The Latest Idea in Home Boat Building 


...Can Be Made in Three Sizes “~~ 
and Used with Oars or with an 
Outboard or Inboard Motor 


ASE of construction, low cost, safe- 
ty, speed, seaworthiness, and’ dura- 
bility are the outstanding fea- 
tures of the new PortzaR Sctexce, 

Mowry three-in-one boat Vagabond. 

All the necessary working drawings for 
making the hull in any one of three sizes 
can be obtained for 25 cents, (see 
110). If you ‘wish to make the sues 
site—13 ft. long, 4 ft. 6 in. beam—send 
for Blueprint No, 147. The second size 
syst lng, 4 $n, beams shown 
‘on Blueprint No. 148, and the largest size 
=16 ft. long, 4 ft. 8! in, beam—on Blue- 
print No. 149, 

You can build her first as a rowboat, 
if you wish, and then add an outboard 
motor later on; oF with a little additional 
work you can install a small inboard 

jor aft and use it in connection with 
tern drive, thus converting the exalt 
4 smart lle inboard. A supplemen- 
tary blueprint, showing how to make this 
‘conversion, can be obtained for 25 cents 
(Blueprint! No. 150). 

‘The boat illustrated is 1474 ft. long. 
‘The cost of the materials—lumber. hard- 
ware, paint—was $50 in the small town 
in Indiana where the writer ives. Oak was 
used for the frames and mahogany for 
the planking. The materials for the 13-ft. 
hull would be about $5 less, and for the 
16-ft, hull, $8 more. The 1434-ft. bull 
weighs 350 Ib.; the 13-ft. hull would be 


D, E, and F outboard motors. The speed 
will range from about. 15 to 35 miles per 


hour, or even more, depending upon the 
motor. 


say be contact of ny tsi 2 
TD oh lumber St the ft wp ex 


te Jackson, who i 
fli behaved wel 


‘ype 


‘wooden legs, like a giant sawhorse, oF 
By, fasten it on two ordinary sawhorses, 


WILLIAM JACKSON 
The hulls are suitable for A, B, C, 


print 
show only half of 5 it will 
be necessary, however, to draw both sides 
fon the patterns. (Mr. Jackson will be glad 
to help readers by cutting out a complete 
act of patterns of the frames, stem, and 
deck beams for any one of the boats. If 


‘Building the form isthe first step. This 


For the first time we offer... 
A Complete Boat Building Blueprint 


NEVER before in all its boat building artis tas 5 5 cents 


Porctan Scurser Moxraty been able to offer 
as much in value and in variety asin this new motorbeat. 
First, you have your choice of three favorite sizes—18, 1434, and 16 ft, in length. 
Second, each boat is in itself a three-in-one combination. It can be used with oat 
‘with an outboard motor, or with a small inboard motor installed at the stern and 

‘used with one of the new stern drives which promise to be so popular. 

Third, you can obtain a blueprint with complete drawines of any one of the three 
boats for twenty-five cents. Each blueprint contains assembly drawings, fully dimen- 
sioned layouts of all the frames and motor board, and details of the frame construction, 
kee, and stem. A fourth blueprint is available, too, for those who desire details for 

‘installation of a stern drive. In sending for blueprints, please use the coupon 

‘as follows: 13-ft, boat, No. 147; 14%4-ft. boat, 

¥ stern drive details, No, 180. Full size patterns of 
‘boat are also available at $1.50 a set. 


i 


bout 275 Iby and the 16. ll, $85 0, 
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you wish a set, order it from the 
Blueprint Service Department and 
inclose $1.30 to cover the cost of 
preparation —Tue. Epttor.) 
When the patterns afe ready, 
lay the §§ by 3 in. frame mate- 
vial on them and saw the pieces 
to. shape. The bottom pieces are 


ashing and 


Kine 13 ne. 16 Jone 13 


ead kas 
joined together with a 54 by 3 | P ouside ccamine chong 2 pe 10 one Tine 
12 in. oak block or. “floor.” ioe 2p 12 foe hime 
‘oat the floor piece with water- Yong 2 pe 9 chek 2 pe 1M toe 
proof glue and attach to the frame long fine 194 ke 
‘with eight. 154-in, No, 8 flathead kez ene Spi 1 lng 
screws. Bolt ‘the side member to vod od ls 
the bottom member with two 34 1 pe 12 toe 
by. 134 in. carriage bolts, 1 ye 10 tone done 1 pe 10 Dn 


‘The transom frame is secured 
at the chines with a 3 by 7 in. 
block, fastened with six 1 
No, 8 flathead screws. The tran- 
som frame is not planked until 
the entire framework is com~ 
pleted, Attach cross strips to hold 
the frames in_ shay 

‘The pieces for the stem are now — | 
sawed out. The stem is fastened | 


Flow brane Same'as above te Yi by 4a. 10pe.8 ft lng Hoye. 2 


1 10 tong 
2 pe 17 Alone 


Oak, Be, or worece 


1 pes 16 


eel (bait wp) Oak, fe, spruce 3 
ft 


a 


and oe Oak, speuce, oe 9 Wy 194 In 
Sein pine 


together with four 5/16 by Sin, | Set vier Sime as abowe 94 196m, HpeeS Rte Tye. fale 1910 tone 
carriage bolts. Hack saw the sides |] tow mem Oak Ti ty Sin; tee thon Ved fhe ped ha 
Gt the bolthead ‘off 40 the head | ise bart, Oak o hry iol, pea thee tea ile 1 pee hme 
can be countersunk’ in the stem. | f (ot : ivathtag: iiaee ris 


‘The sectional drawings of the stem 
‘on each blueprint show the vari- 
fous bevels, Mark and plane the 
hevels; then chisel out the rabbet 
34 in. deep so the planking will 
fit lush, 

With’ the frames finished, saw 
out the chine, keel, and inwale 
notches, Clamp, the’ frames. tem- 
porarily to the keel, and mark on 


Aye MM tome 2 9 16 tone 


ost 4s fina 4 


manently until the bottom planking is 
applied, This will facilitate beveling the 
keel, 


‘The filler piece, however, should be 
attached temporarily to the’ keel, The 
amembled runes ‘and, keel, are next 
‘lamped upon the form, A few screws 
may be used instead of clamps to fasten 
the keel, if preferred. Strips of wood are 
now nailed from the frames to the floor 
0 as to hold the frames level. Nail pieces 
‘on the transom frame to hold it square, 

‘Attach the chines to each frame with 


the side member the bevel to be cut, It 
will be necessary to bevel only the first 
three or four frames. 

‘The frames are assembled on the keel 
upside down. Fasten each frame to the 
keel with two 134-in. No. 8 flathead 
screws. Countersink these screws deeply, 
as the keel must be beveled off after the 
framework is completed. Fasten the stem 
to the keel with two 14 by 3 in. carriage 
bolts. Ifa builtoup Keel is used it will not This in the anembly drawing of the 14. hall shown inthe photogranhs on pages 7 and 77, 
be necessary to attach the filler piece per- Similar drawings, auly larger and accompanied hy fall detala, appear on each of the blueprints 
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CELLULOID TOYS 
MAKE “BRONZE” 
BOOK ENDS 

Aurmovor they appear 
to be genuine bronze, these 
book ends are nothing more 
than celluloid animals from 
the ten-cent store mounted 
‘on wooden blocks which are 
covered with a pulp made 
from newspapers. The ma- 
terials required are two 
large celluloid animals (ele~ 
phants or dogs are st 
able), plaster of | Paris, 
bronze paint, a small. tube 
of dark brown artist's oll 
color, shellac, varnish, wax, 
fand two wooden blocks about 
by 6 in, 

Place the animal on the wooden block 
and mark the postion of its feet. Drive 
‘nail in the block for each leg, and bend 
the nails to fit up into the legs. Cut a 
hole in the bottom of each foot. Mix the 
plaster of Paris with water to the con- 
sistency of thick cream. Hold the a 

down and quickly fill its body 

‘with the mixture. Fit the nails 
Of the base block into the legs, and bold 
both parts perfectly still for a moment 
he mixture hardens, Prepare a news- 
paper pulp by tearing newspapers into 
Small pieces, covering. them with water, 
fund boiling’ them into a thick rmush, 


OLD TRUNK USED 


A Lance and useful tool 
box, especially for the me- 
cchanic who travels, may 
be constructed from & small 
trunk, provided itis in 
‘good condition and well re- 
Enforced. Saw cuts are made 
down each end of the box 
[proper about 1 in, from each 
Front corner, the cuts ex 
tending from the top to 
within 3 in, of the bottom, The 
front section is then cut away 3 
in, from the bottom and hinges! 
a the bottom to the remaining 
strip by means of two. strap 
hinges. The front is further 
strengthened at all_ weak points 
with sheet metal, Three drawe 
are made of Wood and reén- 
forced with tin, ‘These are si 
vided into. compartments. f 
different kinds of tools, The 
drawers slide in and out on 1 by 1 in, 
angles screwed to the inner surface of 
the trunk ends, Pulls are screwed to the 
drawer fronts, The trunk tray is fixed 
permanently in place and also used for 


FLASHER UNIT AIDS IN 


Wate taking indoor flashlight photo- 
graphs with a photoflash bulb, the one 
who operates the camera can’ get into 
the picture himself, if he wishes, by mak- 
ing use of an ordinary electric flasher unit 
designed for flashing lights on and off. 
One of these can he obtained in any elec 
tric shop and frequently at the electric 
goods counter of five-and-ten-cent stores. 
T insert this unit in the reflector socket, 
and then screw in the photoflash bulb. 


™ 


Cover the top, sides, and ends of the 


hase with this pulp,” which gives it a 
rough, stuccolike finish. Allow this to 
dry thoroughly, which will take several 
hours under ordinary conditions. 

‘Shellac the entire surface and then 


AS TOOL CHEST 


tools, To close the trunk for traveling, 
the hinged front section is brought up 
and the lid is shut down and locked 
with the regular trunk snap fastenings and 
Jock —Joseri C. Cove, 


TAKING SELF-PHOTOS 


‘The fixture is plugged into the house 
current, the switch on the lamp, of 
course," being turned off. This done, I 
focus ‘the camera on the subject "or 
group and leave a place for myself; then 
L turn out the room lights, switch on the 
flash lamp, and quickly take my place, 
Not until’ the flasher unit warms up, 
which usually takes about twenty sec- 
fonds, does the current pass into the 
bulb'and set off the flash—Joux Baske. 


apply two heavy coats of bronze paint 
Mix the dark brown oil paint with a 
little turpentine and cover the whole with 
aa thin coat. When this is almost dry, wipe 
‘off the prominent places with a soft cloth, 
Jeaving the crevices and shadows brown, 
This shading gives a realistic bronze ef- 
fect. Let the toning color dry overnight 
then apply two coats of varnish; and 
finally polish to a soft luster with furni- 
ture wax. Glue pieces of leather, velvet, 
felt, or other soft material to the’ bottom 
of the base-—Josemaune Owes, 


MAKING A SHORT BOLT 
IN AN EMERGENCY 


Ware you need a short bolt in a hurry 
and do not have one in your supply box, 
try making a substitute from a sawed: 
off wood screw. Usually there is such 
variety of wood screws on hand that you 
can select one of the proper diameter. 
When you have done this, cut off the 
threaded portion, and run the remainder 
into a die to form the threads, Hold the 
die in a vise or temporarily anchor it 
and its holder to the bench top with four 
as shown in the illustration below, 
id use a screw driver for turning the 
screw—R, E. 


Using a die fastened to the bench top for 
‘Shreating the shank ofa cut-oll wood screw 
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Our New Furniture 


Construction Kit... 


offee Lable 


IN MAPLE OR MAHOGANY 
ALL READY TO ASSEMBLE 


F ALL the coffe tables you may 

have sk at somewhat ene ea 

ously inthe homes of your Sl. Te i ot 
friends or noticed on display in fil St, Sant cceTaad 


furniture store windows, you have never 
seen one that combines beauty, 

utility, originality. of design, 
high quality, and low cost in 
the same, degree as the table 
illustrated. And you can as- 
semble one exactly like ie 
without the slightest difficulty 
by making use of our new 
service organization, the 
Popular Science Homécraft 
Guild. 

‘The Guild, which was 
formed’ {0 encourage more 
readers to take up the home 
workshop hobby, will send 
‘you, all shipping charges pre- 
aid, a construction kit for 
the coffee table in carefully 

lected maple for $7.15 or 
in the finest Honduras 
mahogany for $8.15. The kit 
{includes the completely ma- 
chined wooden parts, the 
necessary hardware’ and 
dowels, three cans of special 
finishing materials, and cheese- 
cloth for pads. In ordering, 
please use the coupon at the 
end of this article, You may 
either send the money with 
yout onder or have the kit 


the top may be tilted up 


shipped C. 0. D., as you pre~ 
fer, In either ease the price 
is the same, 

The table has a tilting top 
19 by 28 in. and it stands 21 
in, high. The design, which is 
by one’ of the greatest. au 
thorities on expensive custom- 
built furniture, has. several 
distinctive features, Unlike a 
number of similar pieces, this 
‘ne is not so large and heavily 
built that it cannot be car- 
ried conveniently from place 
to place and set up in any 
room or on the porch or ter- 
face, wherever needed, It di 
of coffee tables in that, it 
is not 40 small as to be im- 


other advantage is that when 
the top is tilted up, the table 
may be set against the wall 
‘out of the way and it be- 
‘comes, because of the beauty 
‘of the wood from which the 
top is made, as much a deco- 
ration as ii were a purely 
‘ornargental tilt-top table, 


i ‘The design is based on an unusual and 
Designed ganioa titan of te rece pres 
aar ciple of construction. A small pivoted 


fe oe a suppor the ap and one 
fithin the leg Framemork when the top i 
Guaranteed timed to the vertical position. Nothing 
of this kind will be found in ordinary 

by the famine shops the : 
though larger than the two previous 
POPULAR ae ees oe oe es 
5 lomecraft Guild (P. SM, Jan,"92,p. 76, 
SCIENCE ana Feb.'52,p.75), this tale fa even eas 
iertosmembe, The few ewe ol are 
z rmentioned as need for them arises in the 
OMECRAFT  {oliowing instructions, It is also necessary 
to have eet a few rete LS a 
tnd 00 sindpaper; a package of No. 000 
Gu . Ferrera 
(casein) glue, (Continued on page 118, 
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By Morton 
C. Walling 


POS VERE Iho 
ig. 1, Mahiog the second cuts. If desired, the ether 
Cut mide through all strips at once, Right! Bursiahing the eigen. Below: Apel 


alike with children and 
rown-ups, offer the home 
craftsman an ‘interesting form 
of recreation as well as a means 
of supplying many evenings of 
fun for the entire family, Little 
shop equipment other than a 
jigsaw is needed, and the nec- 
essary materials can be easily 
oblained. In fact, where the 
amateur does a ot of shop 
work he will usually find suit- 
able wood in his scrap heap. 

‘When these puzzles were first 
introduced many years. a 
they were cut from the lids of 
large cigar boxes, the trade- 
mark—generally a figure or 
‘group of figures in vivid colors 
glued to the top—serving as the puzzle 
picture subject. Now beautifully colored 
prints, excellent pictures in themselves, 
are used, and }4-in, three-ply wood forms 
the base’ material 

In. selecting plywood, the amateur 
should give preference to birch and white- 
wood, obtaining stock that has the same 
wood for both outside plies. This stock is 
available in sheets 72 in. long and 24, 30, 
and 36 in. in width, costing about 15 cents 
per sq. ft. The puzzle pictures can be pur- 
chased in'a large variety of suitable scenes 
and sizes from concerns dealing in colored 
prints. If you have any difficulty obtain- 
ing the materials for your puzzles, send 
a stamped and self-addressed envelope 
to the Home Workshop Department 
Poputar Sctexce MoxtHy, 381 Fourth 
Avenue, New York, N. Y., for a list of 
dealers. 

Cut the plywood to a size 1 in, long 
and wider than the desired dimension: 
of the puzzle. This will allow for a ¥-in. 
border of waste wood which can be 
trimmed off when the puzzle is cut. In 


1G-SAWED picture puzzles, 
‘at the present time popular 


80 


+ ARE 


selecting the portion of the stock to be 
used in the puzzle, see that there are no 
imperfections which may cause trouble 
when the wood is cut 

‘The picture is applied to the wood with 
wall paper paste, mixed to a workable ¢ 
istency, beaten with an egg beater, and 
then strained to remove all lumps. To 
btain good results, the paste must be 
absolutely smooth in teture and should 

Aside from the actual cutting, the past- 
ing down of the picture is the most im. 
portant operation. First, trim the picture 
to size and wet it with a dampened cloth, 
Then place it face down on a sheet of 
newspaper and brush a coat of paste on 
the tack of the print, working from the 
center out and making’ sure that the com- 
cers and edges receive their share. Wher 
the hack has been thoroughly coated, set 
it aside and allow the paste to become 
tacky before applying it to the wood. In 
placing the picture, locate it in the center 
of the plywood panel and smooth it with 
a moist rag Inspect the print frequently 


Jig-Saw - 
Puzzles 


EASY TO MAKE 


Any large wrinkles or bubbles 
should be carefully smoothed 
out, The advantage in using 
wali paper paste is that_any 
spots that may get on the front 
of the picture can be easily 
removed with a damp cloth, 
When the picture has been 
thoroughly smoothed, place a weighted 
card on top, protecting the picture with 
paper, and set it aside overnight to dry 

Tf the jig-sawed pieces, which ma 
he puzzle, are to fit snugly together, it 
stands to reason that they must be cut 
with a thin saw blade, Many puzzle mak- 
ers use an American No, 0 blade .012 in 
thick and having approximately 21 teeth 
to the inch, but the amateur will do well 
to obtain a “special” picture puzzle blade 
having some 38 teeth to the inch and being 
only ,008 in. thick. The characteristics of 
both are shown in Fig, 2 (page 115) 

In cutting the puzzle, first make a series 
of lengthwise cuts and then saw each 
long strip into small irregular pieces as 
shown in the large photograph of Fig. 1 
Commercially a slightly different method 
is used, two sets of long cuts being made. 
First lengthwise cuts are made, each long 
strip being held in its place.’ Then the 
complete puzzle is turned 90 deg. and long 
crosswise cuts made through all. strips, 
This speeds up the cutting but requires 
greater skill. (Continued on page 115) 
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STEEL ROD FORMS NOVEL 
FLOWERPOT BRACKET 


Statpte and space-saving but decorative, 
this bracket for holding a small flowerpot 
ora yase may be made from a $-ft, length 
of % in. round cold-rolled steel. The only 
tools necessary are a vise and a small mon- 
key wrench, About 2 in. at one end should 
be heated in the kitchen range or in any 
convenient way to facilitate bending the 
small loop for the wood screw by which 
the bracket is fastened to the wall or 
window frame. The remainder of the bend- 
ing may be done cold without difficulty by 

‘and monkey wrench. To 
ique finish, paint the bracket 


A CHEAP WAY TO CLEAN 
LACQUER BRUSHES 


Wars, one uses quick, drying, neque, 
the proper way to clean the ‘with 
lacquer thinner, but this is expensive if 
enough is taken to do the work thoroughly. 
T find that a more economical method is 
to wash the brush well in gasoline before 
the lacquer has dried. This seems to pre- 
cipitate the Iacquer, Although the brush 
does not appear very clean, the lacquer 
will shake out in the form of a fine pow- 
der, leaving it clean. Of course, gasoline 
will not remove lacquer which has dried 
fon the brush handle during the painting 
process —Earte D. SaNsta 
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TOOLS KEPT HANDY 
IN HUNTING VEST 


Ax INEXPENSIVE canvas 
hunting vest fitted with shell 
loops is 2 handy and timesay- 
ing’ tool holder for one who 
‘uses many small tools asin 
radio construction and. repair- 
ing, model making, and other 
craft. work. A vest designed 
for 12-gage shells is best. Thir- 
Sys or ore small tals may 
be placed in the shell 

and the weight is so evenly 
tributed that it 

‘To hold pliers, the bottoms of 
two adjacent loops are cut out 
80 that the handles will slip 
through them, as illustrated. 
When your work requires mov- 
ing from place to place, you 
simply carry your small’ tools 
‘vith you, Pht arrangement 
particularly useful when doing 
Iwork requiring the use ofa step 
Ider —Eowann Tuareaten. 


‘Thirty-six small tools can be placed in the shell loops 


EASY WAY TO LIGHT A DOLL’S HOUSE 


Amott house will bring greater, ride 
to ty small owner if it is uipped with 
an electric lighting system. In order to 
make the installation of lights a simple 
and inexpensive matter, G. F. Prideaus, 
4 Cleveland, Ohio, electrical engineer, has 
‘worked outa system that anyone’ can 
Construct. 

“Automobile dash-light bulbs, lighted by 
a 6-to S-volt battery of a toy transformer, 
are used, and are mounted on the ceilings 
of the doll’s house. To make this easier, 
the ceiling material should be heavy card- 
board. Each lamp socket. is made from 
tio pieces of tin cut as illustrated. One 


will aad v0 
the effectiveness, These 
xtures ean be intal 


iy before 
Ty ensem 


piece is simply a washerlike disk 
‘with three lugs and a hole just large 
enough to permit the lamp base to 
enter. Two notches are cut to 
allow the pins in the base of the 
lamp to pass by. The other piece, 
yihich ie merely a strip with two 
lateral gs, is used to 
center contact. In the socket; the other wis 
center coniact piece. A 
completes the installation, 
‘A similar system of illumination may be 
used to improve house models built as dec 
rations or for display purposes in real 
estate offices Water E, BURTON. 


to a lug of the 
ile paper shade 
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By GEORGE H. 


Fig. 1. The new television 
tube eiaploying the cathode 
"The lates (A 


¥. Zworysin, 


DON MARSHALL describes 
the new method of 


WALTZ, Jk 


TELEVISION SCANNING 


with the (Qathode ‘Ray 1 ube 


Ss YOU want to know how the 


cathode ray tube works?” said Don Mar- 
shall, my neighbor, who is a radio expert 
of long experience, when T asked him to 
outline the cathode ray system of tele- 
vision scanning. “You understand the 


brinepl of the ordinary radio tube, don't 
‘corne: 
‘Sure, that's easy,” I replied; ‘the ac- 


tion of a radio tube is based on the flow 
of electrons from a heated cathode or 
filament to another electrode called the 
plate, On the way to the plate, the elec- 
trons pass through a grid which controls 
the passage of current. But what's that got 
to do, with the cathode ray television 
tube?” 

“Well,” Don pointed out, 
the principle of the radio tube, you 
shouldn't have much trouble understand- 
fing the cathode ray tube. The general 
idea is the same. Of course, the physical 
construction is diferent and the electrons 
travel a greater distance and with greater 
velocity, but in operation it's just another 
vacuum tube. 

“But, Don,” I interrupted somewhat 
puzzled, “you've got to have light to. get 
visible pictures. How can you get light 
from a bunch of invisi rons moving 
around inside a glass tube?’ 

“Have you ever seen those large glass 


screens, which are made of a fluorescent 
material, they cause it to glow visibly. 
‘This same fluorescent property is made 
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'N THIS article, the winth of a series re= 

lating an amatenr’s experiences in tele~ 
cision, George Waltz tells how the newly 
developed cathode ray tube can be nied to 
replace the bulky scanning disk and neon 
slow lamp tn a television recelver 


eos 


use of in the cathode ray tube, At the wide 
‘end of the tube there is a coating or ‘tar- 
et” of 3 fluorescent material called W 
lemite (a zinc ore). Whenever the electrons. 
strike this target, it glows with a. pale 
ssreenish hue at the point of contact.” 

“In other words, the fluorescent screen 
tums the radiant energy of the invisible 


METROPE aver 


le spot of light? 
Don replied with a nod 
Now let's siudy this sketch of a typical 
cathode ray television tube, [See Figs. 1 
and 2.] At the narrow end,” Don ex 
plained, indicating the position with the 
Point of a pencil, “we have the filament, 
the control electrode, and a positive elec: 
trode which we will call the first anode 
At the other end of the tube—that is, the 
wide end—we have the fluorescent screen 
and the second anode, which is a metallic 
coating on the inside of the glass.” (Ter- 
minal of second anode shown at C, Fig, 1.) 

“What does the control electrode do?” 
1 asked. 

“The control electrode regulates the dis- 
charge of electrons, just as the grid in a 
radio tube controls the passage of cur- 
rent 

“But_as_you have just, explained 
Don,” T pointed out, “the beam of elec: 
trons is projected down the center of the 
tube. How does that give you an image?” 

“The beam is projected down the center 
of the tube just_as I said, but when it 
reaches the deflecting, plates (4). and 
cols (B) at the points shown in the sketch 
[see Fig, 1], the beam is made to travel 
hack and forth and up and down in the 
vusual scanning manner. You see,” Don 
‘continued, "since the beam is made up of 
ectrical particles, it can be attracted by 
magnetic and electrostatic fields, ‘The 
coils, which set up the magnetic field, de- 
fect” the beam back and forth: and the 
plates, which supply the electrostatic feld, 
‘cause a deflection at ninety degrees to'the 
first. The combination of the two compels 


POPULAR SCIENCE MONTHLY 


the beam to travel back and forth over the 
fluorescent target.” 

‘That gives us the scanning motion,” I 

said, “but what about the ‘lights’ and 

‘darks’ in the picture?” 

“That's, where the control electrode 
comes in,” Don explained. “Vou see 
varying the intensity of the ray, the bril- 

f the glowing spot on the target 

The control electrode, which 
regulates the flow of electrons, is actu- 
ated by the incoming signal, so we then 
have a glowing spot on the target which 

in brilliancy according to the in- 
tensity of the electrical impulses sent out 
by the transmitter.” 

“How do they use the cathode ray tube 

1 asked, 
‘Don answered, 
anning methods 
tube has 
its pres- 


‘ordinary mechanical 
can be used. The cat 
been used as a 


“But T thought that the big advantage 
of the eathode ray tube in television was 
that it made possible images having one 
hhundred and twenty scanning lines. Isn't 
it true that with mechanical scanning 
sixty lines are about the maximum that 
ean be used and still keep the diameter 
of the disk within reasonable dimensions?” 

“That's right," Don agreed. “The num- 
ber of holes used in the scanning spiral 
does determine the diameter of the disk 
[see P.S.M., Sept, '31, p. 71], but at the 
transmitting end where space is not at a 
premium a large disk is no disadvantage 
‘Then too, strong lights are available at the 
studio to give plenty of illumination for 
disk scanning. The advantage of the cath 
‘de ray is made use of at the receiving end 
Where a large disk is undesirable.” 

At that rate you ought to be able to 
receive programs intended for cathode 


ELONGATED DOUBLE. 
IMAGES RECEIVED 
‘ON A_60-LINE 
Disk FROM A I20- 
LINE STATION. 


mirgor (30 
PLACED THAT | 
TT WILL BROADEN 
(OUT SINGLE IMAGE) 'y/° 


betuued in rece 
ing s"120iine plese 


television sets with a scanning disk,” 
I suggested. “That is, of course, if you 
have a disk with one hundred and twenty 
holes and revolve it at the proper speed.” 

“Sure,” was Don's reply, “and as far as 
that goes you can receive a one-hundred- 
and-twenty-line picture with a sixty-hole 
disk.” 

“How's that possible?” I asked. “I 
thought both disks had to match in order 
to receive an image.” 

“They should match;” Don assured me, 
“if you want a true image, but if the re- 


BOY’S DESK MADE FROM AN OLD CHEST 


Front an old chest of drawers and a few 

pine or whitewood boards, it is easy to 

make a serviceable and good looking desk 
will be ideal for a boy's room. 

‘Saw off one or more of the upper drawer 
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sections to obtain a height of about 30 in. 
Remove all of the original finish with the 
aid of paint remover, and sandpaper thor- 
‘oughly, Then build up the upper section 
with 3 by 7 in, stock for the sides, top, 
and shelves, and 36-in. boards for the ver- 
tical divisions. The door of the “strong 
box” in the center should be mates 
rial to take a strong lock. Dado and glue 
the divisions in place. The back is made 
of wall board and should extend 3 in, be- 
low the top of the chest to help brace the 
compartments, 

‘The writing top may be built up by 
gluing marrow boards together. It should 
have 2 in, wide strips at each end to pre 
‘vent warping. These should be glued and 
also fastened with long screws. Small 
‘wooden guides should be attached to the 
inside of the sidepieces of the upper sec- 
tion about 74 in. from the bottom so that 
the writing top can be pulled out 5 or 6 
in., and stops should be arranged to pre- 
vent its being withdrawn too far. Place 
three or four thumb tacks on the bottom 
of the writing top to insure easy sliding, 
and a pair of glass or metal knobs on top 


Colonial effect can be obtained by “stain- 
ing” the wood with linseed oil and apply 
ing several coats of varnish, well rubbed 
down with pumice stone and oil 


ceiving disk has a mult 
of the number of holes in 
the transmitting disk, 
‘see a one-hundred-and- 
ty-line picture. re- 
ceived with a sixty-hole 
will give two. clon- 
gated images in the usual 
image space, Now, if we 
mask off one of these im- 
ages and place a iairro 
front of the disk at such 
‘an angle that the reflected, 
projected single image will 
be broadened out to its 
natural proportion, we ean 
receive @ fairly good pic 
" (See Fig. 3.) 
“How do they synchro- 
ize the cathode ray tube?” 
sked, 
“A complex signal cur~ 
rent is sent out_by the 
transmitter,” Don ex 
plained, “At the receiver, 
the synchronizing frequen 
y, which is separated from 
the signal impulse, is 
pressed on 
coils, In pract 
flecting plates are connected in parallel 
with a condenser which is charged by a 
constant current supply. When the con= 
denser is charging,” Don continued, “the 
electrostatic field ‘setup by. the plates 
moves the beam vertically while the de 
flecting coils supply the horizontal move 
When the condenser is discharged 


w an impulse between pictures, the beam, 
returns to its starting poi 
Another article on m by Mr. 


Walt: 


is scheduled for next month, 


about 30 


modlernistic design rather than Co- 
lonial is preferred, simply add a bank of 
narrow shelves at each side to obtain a 
set-back effect —Evenert Eaates, 


a3 


CARVED CRUMB TRAY AND SCRAPER 


Tas crumb tray and 
scraper set is a useful and 
‘ornamental addition to any 
ing service. There are no 
joints to give the beginner fe tet. 
trouble, and it is not neces- fete 
sary even to follow the di- 
mensions exactly. Use a 
ood, straight-grained hard- 
‘wood about 1 in, thick, Mine 
‘was made of black walnut, 
‘omamented with simple chip- 
carved designs, and given a 
rubbed oil finish, Once. the 
parts have been sawed to 
shape, the only tools needed Besides forming an attractive and. useful 
fare a’block plane, a medium divin ny dining service, he wood 
sized gouge and’ another taverumh eet lo extremely light tn welaht 
smaller gouge, anda, chine 
carving knife, pocketknife, or 
small“ chisel’ (preferably a 


carver’s skew chisel). ‘The we The handle of chip, hence the name "chip cary 
carving is nothing more than scraper ie treated First lay out the design in pencil 
a series of ridges and valleys, 1 repreneot buckbors for the triangular parts of the 
each of the valleys being mi, make cuts straight down to th 


desired depth on the lines which are to 
he the very bottom of the valleys, Next, 
working from the lines on each side which 
represent the top of the hills, slope the 
sides of the valleys down to the deep cuts 
first made. Plan how you are going to 
make each cut; then do it with as few 
strokes as possible, cutting with the 
grain, Getting the shape exactly right is 
ot of so much importance as giving 9 
decisive, clean-cut look to the work, A 
shallow groove is cut around each face 
oof the handle of the scraper,-and the part 
inclosed is lightly and irregularly chipped 
‘out with the gouge. The handle is then 
exposed to a flame and slightly. charred, 
This process turns the wood black and 
smooths the edges of the chip marks 50 
that the handle bears some resemblance 


Deswings showing the stave of tg. buckhorn —W1 * 
Drawings showing te share of 0 buckhorn—Wattiast C, CLARK 


CUTTING SMALL GLASS 
DISKS IN A LATHE 


Swati glass disks for pressure gages 
and ter instrument are cut in our shop 
‘on a wood lathe, We screw a suitable 
WIRE KNOTS ORNAMENT WOODEN PANELS board on a screw center (it could be fas- 
‘ened to a faceplate just as well), Next 
we set the dividers to the desired raclius 
and start the lathe, holding one point of 
the dividers at the center and marking 
a ring on the board, The glass is placed 
‘over this ring and fastened with nails 
driven in so their heads grip the ed 
‘Then we hold the glass cutter on the 
tool rest against the circle mark, which 
shows through the glass, and give the 
lathe a turn by hand—F, H. L, 


ee 
shown makes an unusual orna- 
faent for small bom, door panel, 
tod ctber “tices” pertcaaty 
thowe ‘tnade ‘af eal, walnut 6 
ther wood: which i to be given 
Sn anligae "heig Gotein Ceo 
pieces of No, 14 wire about 4 or 
Win log. ced heat thom to soften 

conten Foca 4 biog wa te 
pecs, pd weave (in oltre ea 
Bir ar thaseted. Dy sochoring 
the fine loop in a vioe and Using 
pliers for manipulating the sec- 
‘ond piece, you can make the 
easier, When the knot is formed, 
flatten it out and then high-light 
the raised portions with a piece The tying of the knot cas be simple if 
of fine sandpaper. To mount the the Srst loop is held in a vise and the 
of fine endpaper, To wet thee eae A 
holes to receive the bent-over 
tous The Ene ilusated fo the Monnet dgacave ca tet Is. 
farrick bend, but the granny and fast Snag ry Ir Stensd 
Squeknctahaybensel WEB. 
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The 
Double Exposure 
Method of Taking 


Ghost 
Pictures ¥ 


and other 4 
Trick Photos 


. RYDER, JR. 


fine view of the ghost of Aunt. Mirandy 


calmly’ strolling through the solid trunk 

of a tree, or the transparent shade of little 

Willi ng in a horizontal position up 
side of a wall 

The picture at the top of this page is 
typical example of the trick gh 

picture. The camera is first set up 


firmly’ on a tripod, and the main 
picture is taken in the ordinary 
way. Then, without disturbing 
anything, th 
ght color 
shite, is brought into the pict 
and another very short exposure is 
given. If you give too long an ex- 
posure, the “host” will be much 
too substantial in app 
What is required is a thin smoke= 
like image 80 that the details of 
original exposure wil show through, 
here are scores of ‘ways to introduce 
“ghost” or “spirit of the departed” 
the picture, "Another method is to 
the first exposure. as. already de 
bed and carefully mark on the ground 
just where you with the ghost to 
at. ‘Then the ghost is set up against 
ack cloth background and the camera 
Ijusted so that the image appears. in 
red place on the ground glass. The 
cut film holder is replaced in the 
nd a short exposure finishes the 
picture 
n the face of a person no longer in 
he land of the living fs to be “material- 
4," the same procedure is followed, 
cecept that a photograph of the departed 
silhouetted aginst a black background 
ved on the ground glass in the 
sly determined. position 
“The size of the photograph is of no 
importance; if it is a small one, it can 
«placed close enough to the camera to 
sppear in the picture as large as desired. 
Obsiously, it i a simple matier to have 
‘Another double-enposae shot tht shows the same man seated ja two diferent chsirs and qwo {WO of more ghosts, either from live 
‘izure‘fontonne fe oval! The wipe‘ mack whieh sashes We peesble' We tale auch pines mlels of from (Cowlinwed om pace 114) 
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Ti so-called knapsack sold) by 


most camping outfitters is about as much 
good in the woods or on a long trail as 
ay exten pocket in a pair of palamas 
Most of them are hung from the shoul- 
ders by straps coming from two points 
and rest so low that the shoulders are 
drawn back into an unnatural position— 
the hardest way to carry a load 

fon the back. They have no way of 
Keeping small objects from spill- 
ing out, and if a blanket is carried 
i has to be strapped on top or 
Carried ‘over the thouer. 

‘A knapsack that 
these objectionable features was 
invented by Poitier and later im- 
proved with a flap of thinner mate- 

ial, which was added by. the 
eDaily Kaupuaci wth the fap 
cof Duluth, knay ith the flap, 
tnd draw string canbe. mae 
caslly'in the home. workshop at 
1 fraction of the cost of the ready 
made article without the flap. 

In the table on page 17 are 
kiven the specifications. of sacks 
of four different sizes. The one to 
be described in, detail will be the 
26 by 28 in, size, which is large 
enough to carry blankets, clothing, 
food, and dishes for one person 
fot a three weeks’ cruise. 

Materials Needed, Two yd. 12- 
x. duck, 30 in, wide, and 4 yd. 
8-02. duck, 30 in, wide; five 1 
buckles with tongue; one 2-in. D- 
ring; one 9 by 26 in. piece of strap 
Teather; 1 box 34-in. copper rivets 
‘with burrs; 1 spool No. 40 thread; 
six ¥-in, eyelets. If a tump or 
head line is wanted, add two T-in. 
buckles and one 3 by 2: 


86 


et to your purchasing list, 
Cutting. The 12-02. duck should be cut 
4. in. long and 20 in. wide. This allows 
1 in, on each end for a hem and 3% in 
fon each side for the seam. Cut the 8-02, 
duck into two strips 9 by 30 in. 

Sewing. Turn a 1-in. hem on each end 
of the sack piece. Fold so that the ends 


‘The Way a Maine Guide Makes 


KNAPSACK 


By Leonard F. Merrill 


are even, with the hems on the outside, 
‘Stitch up each side ¥4 in. from the eds 
Fold these seams over and stitch again, 

Turn a }4-in. hem on one edge of each 
of the 9-in, strips and a 34-in, hem on the 
other edge. The 9 ‘4-in, hem will give added 
strength to the eyelets. Turn a %-in, 
hem on one end of each piece and sew 

together interlocked, as shown at 
A in the drawings, Place this piece 
inside the sack, with the 14-in, 
hem toward the bottom, and meas- 
ure for a tight fit. Turn a hem 
and sew the ends together inter- 
locked as you did at the other 
end. Sew the flap into the sack 1 
in, below the top, with the wide 
hem of flap uppermost. 

Make a cover of the left-over 
piece of 12-02, duck by turning a 
hem on all four edges, Sew 
‘this to the back of the sack on 
the outside, but leave 3 in, on 
each end unsewed as shown at B. 
Stitch three times across and 
close the ends, 

Coloring and Waterproofing. If 
the sack is to be colored (I prefer 
mine left white), get a package of 
the desired color dye and follow 
closely the simple directions given 
on the package. 

‘The following method of water- 
proofing duck was given to me by 
C_S, Kimball, a chemist in Brook- 
Iyn, N. Y., and has proved very 
satisfactory, Two solutions are 
prepared—No. 1 by dissolving 13 
OF 4 ae of white soap in tal 
of wate dissolving 2 Ib, 

ate in 1 gal. of 
‘water. Soak the fabric in No. 1 
until (Continued on page 116) 
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“Take my Ti Charlie 
you won't catch 


Cold half so often” 


TESTS SHOW 


SLiterine 


GARGLE 


Everywhere men and women are talking 
about the remarkable power of Listerine 
to keep them from catching cold, and to 
convert what threatened to be severe 
colds into mild ones. School teachers, 
guarding thehealth of theilittlecharges, 
join parents in praise ofthe twice-day 
isterine gargle, 


Not Opinion, But Fact 


‘And now, just to clinch matters, a num- 
bet of scientific tests, conducted under 
medical supervision, show that public 
endorsement is based on scientific fact. 
‘They prove onceagain that to be efficient 
in the contol of infection, a mouth 
wash must not only kill germs, but 
that it must do so without harm to 
tissue, Harsh mouth washes, authorities 


Because Listerine, while it kills germs in 
the fastest time and reduces bacteria 
987%, also heals tissue. 


. EFFECTIVE BECAUSE SAFE 
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reduces Number of Colds 50% 
reduces Their Severity 75% 
reduces Their Duration 66% 


Succeeds Because Safe 

Here, in brief, san outline of some of 
the tests and their remarkable results: 

204 people in normal health were 
under medical supervision in winter 
weather for periods ranging from 4 
weeks to 43 months. During this time, 
4 of the number did not gargle full 
strength Listerine. 3 did gargle with it 
twice a day. 3 gargled with it five times 
a day. Now, sce what happened: 


‘One-Half as Many Colds 
for Garglers 

Those who gargled with full strength 
Listerine twice a day contracted 
only 34 as many colds 
ts those who did not 
eatgle. - 

When Listerine 
users did contract 
colds theie colds were 
34 as Severe and lasted 
only 3 as long as 


Ny 


colds caught by non-Listerine users 
‘Those who gargled with Listerine five 
times a day showed even greater resist- 
ance to infection, although not in pro- 
portion to the frequency of the gargle. 
‘These results, brilliant as they are, do 
not mean that Listerine should bea sub- 
stitute for the family physician. They do 
mean, however, that Listerine should 
be used systematically twice a day as a 
means of fortifying the oral teact against 
infection. 
Prove it Yourself 
All we ask is that you try Listerine 
and sce how well ic lives up t0 the 
claims we have made for it. Lambert 
Pharmacal Company, St 
Louis, Mo. 


also relieves 


SORE 
| THROAT 


Short Cuts for Car Workers 


FE of the best known ways of start~ 

{ng a motor car in extremely cold 

weather is to pour boiling hot 
water over the intake manifold, Of course 
care has to be taken to see that the water 
does not get into the air intake openings 
of the carburetor. The only difficulty is 
that when you need the hot water most, 
your car may be far from a source of 
Supply, An ingenious way out of this diffi 
culty is to place a large vacuum bottle 
filled with boiling water in the car before 
ow start out, Then, no matter how many 
jours your car has ‘been standing or how 
cold the weather is, when you want to 
start for home the contents of the vacuum 
bottle poured over the manifold will as- 
sure a quick start, 


Stop Air Draft 


MAY Y types of car heaters consist of 
sheet metal jacket over the ex- 
haust manifold or over a portion of the 
exhaust pipe with arrangements so tha air 
is forced over the heated surface and then 
into the car. Sometimes the flow of air is 
s0 fast that it does not pick wp much heat 


ReoisteR| 


AIR FROM FAM, 


Cosa meaten gine way ge PT 


and the resulting draft in the 
car is unpleasant. One way to 
slow down the flow of air and 
increase its heat is to. stuit 
mineral wool into the jacket 
as shown in Fig. 2. The 
amount of material and the 
tightness of the packing will, 
of course, have to be deter 
mined experimentally. 


To Repair a Spoke 
1G, 3 shows a way to re 
welt nahn ne 
break is close to the rim. The 
first job is to chisel off the 
stub of the spoke remaining 
‘on the rim, Then the hub cap 
is removed and a 15/32-in, hole drilled in 
center line of the spoke. The end of the 
spoke is threaded with 14 by 20 die. After 
that, a 7/16 by 134 inch cap screw 
Grilled. lengthwise and tapped witha 
thread 0 ft the end of the spoke. The 
bolt is screwed on 
tight. The job is n= 
ished by soldering 
around the bolt and 
filing to the contour 
of the others. After 
painting, the re- 
paired spoke was 
not noticeable, Scl- 
ating is not abso- 
lately necessary, but 
it hides the repaired 
spoke and prevents 
loosening by vibra: 


Lock in Plain Sight 


10 BE. effcetive, an auto lock 
either be so strong that it cannot easily 
be forced, so carefully concealed that the 
famnot locate it, oF s0 obvious that 
is sure to overlook it 

i. 6 shows an excellent 
lock of the third class. A 
double contact socket is 
‘mounted in a. prominent 
place on the dash. ‘The 
ire supplying the ignition 
cuit 48 cut and the two 
ends attached to the 
socket, Then a double con- 
tact plug is short-circuited 
‘with a short piece of wire 
‘When you want to run the 
car, insert the plug in the 
socket, Remove the plug 
when you leave and a thief 
attempting to steal the car 
is sure to think that the 
socket has no other func 
tion than to permit the use 

of a trouble Eight 


hist fe merely socket 


WIN A S10 PRIZE 


Each month we award $10 for the best idea sent in for motorists. 

This month's prize goes to C. F. Blake, Oregon City, Ore. (Fig. 6). 

Contributions are requested from auto mechanics, both amateur and 
professional, and if published will be 


(tes GS 


with fuel pump a 


An Emergency Tank 


FEW cat owners reatie that the charace 
teristics of the fuel pump on the mod- 
fem auto are such that the 

‘emergency gasoline tank is ea: 
equipment you need is a discarded vacuum 
tank. Remove the “insides” from the 
vacuum tank and mount it on the dash 
at any convenient point as shown in Fig, 4. 


Plug all holes in top but one; fit a 
cock to that one, Put a tee in the fuel line 
between the carburetor and the fuel pump 

and connect it, by way of a 
shut off valve,to the vacuum 
tank. To fill'the spare fuel 
tank, open both the valve 
and ‘the petcock while the 
motor is running. 


Light Indicator 


T IS often dificult to tell, 

on brightly lighted 
streets, whether the bright 
or dim headlights are on, 
Fig. 5 shows a way to fit an 
indicator that will tell this, 
Clearance lights are mount- 
ed on the fenders and con- 
nected in parallel with the 
filaments that project de- 
fiected beams, When these 
fights are on dims are on, 
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‘LOATING POWER is the 
most talked-about new 
thing in the motor ear world. 
Everybody is interested— 
asking questions—asking 


what it is and what it does. 

Floating Power is not just 
another name for a certain 
quality of power—it is engi- 
neering’s final triumph in the 
long, hard fight against vibra- 
tion. 


ix 


Automotive engineers have 
grappled with vibration for 
years. Flywheels and erank- 
shafts have been balanced 
almost to a hair, Pistons and 
connecting rods have been 
perfectly matched. Vibration 
dampeners have been em- 
ployed. Every known means 
of securing mechanical preci- 
sion been used in efforts 
to reduce and minimize vibra- 
tion, Years ago Chrysler Mo- 
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as this 
FLOATING 
. POWER? 


PATENTED AND FULLY PROTECTED 


tors engineers developed rub- 
ber engine mountings. ‘Those 
mountings did much to con- 
trol and subdue vibration— 
and they are still being used 


by many manufacturers. 

But Chrysler Motors engi- 
neers are never satisfied. They 
kept on working. They kept 
on endeavoring to wipe out 
vibration entirely. Finally, 
their efforts led to the discov- 
ery of Floating Power. Float- 
ing Power is an entirely new 
Kind of engine suspension. 

‘The power plant is sup- 
ported at two points—front 
and rear—on mountings of 
bonded rubber and steel. 
‘These mountings are so 
located as to support 
the engine in perfect 
balance. 

Power impulses from 
the engine never reach 
cither the frame or the 
body—beeause the im- 


pulses are absorbed at their 
source by the slight move- 
ment of the engine in its 
Floating Power mountings. 

The result is an entirely 
new kind of performance. 

Floating Power creates a 
fascinating new “fecling” in 
motoring—a new smoothness 
impossible to describe, but 
noticeable the moment you 
take the wheel. 

Floating Power is patented 
and used exclusively on the 
cars of Chrysler Motors — 
Plymouth, Dodge, De Soto 
and Chrysler. 

Previously there had been 
nothing like Floating Power— 
in principle or in results. Drive 
one of these ears and learn for 
yourself the wonderful experi- 
ence of driving at all speeds 
without feeling any vibration. 


Ae as our new Cody 


coach model is in itself, it can be 
made still more picturesque by 
adding a pair of properly har- 
nessed horses. Each horse is 

built up of eight easily carved 
| blocks of very soft balsa wood 


How much more resson- 


H ORSES and Harn ESS add a realistic touch 


sam” Gody Goach Model 


EDWIN M. LOVE 


CEPT for a few details whi 


ly 
Cody stage 
coach model, we are ready to 
start carving the horses and making the 
harness. As announced in th 

icles in this series (PS 
"32, p. 73; and Feb. '32, p. 86), al the 
necessary full size drawings for both coach 
‘and horses, can be obtained by sending 
for Blueprints Nos. 144, 145, and. 146 
(sce page 110), Any unfamiliar terms in 
the following instructions may be identi 
fied by referring to the blueprints 

BOOT EQUIPMENT. Chains: Obsain 
1/16.in, silver chains froma. five-and- 
ten-cent store to hook up the floors 

Leather Sides: Glue over the chains 
and around the rods, and to the floor 
cages, not forgetting the cardboard finish- 
ing irons there 

STEPS, Drive pins through the brackets 
into the side boards 

SEATS. These are wooden blocks cov- 
red, with leather. 

PAINTING. The carriage is yellow, 
with black stripes on the felloes and hubs 
‘The irons may be made black, if desired, 
Dut. plates subject to wear” should be 

aluminum paint. The 
body is red, with each side panel_and 
seat end outlined with gilt stripes. Paint 


90 


ps, wooden boot-side front 
edges, side-board top edges, railings, lamps, 
and brackets black. On ‘the boot sides 
“W. F. & CO. 
and on the side boards be- 
U. S. MAIL.” Paint the insides of 
the seat ends, side boards, and fore boot 
flat blue-gray, and the top of the hind 
‘boot floor the’ same color. 

COVERING HIND BOOT. Make the 
hind boot cover, fill the boot with blocks 
of wood to imitate baggage, and buckle 
the straps, 

SIDE CURTAINS, These are rolls of 
muslin bound with leather straps and 
slued and pinned to the coach top. 

BASE, Cut the five-ply hardwood 674 
by 1954 in, Cross-score lines 34 in. apart 
with a Y4-in. gouge, to give the effect of 
2 plank driveway. Miter a hardwood 

‘around the edges, keeping it 1/16 
in. below the surface of the “planks 
tain the center dark brown; then shellac 


with turpentine to reduce the gloss, Mount 

the carriage on the base with smal 

screw hooks placed so as to clasp the 

wheel felloes from the inside. 
‘THOROUGHBRACES. Use four thick- 

nesses of black shoelaces slung between 

the shackles with pins for bolts. Stretch 


them so that the undersides of the laces 
‘when supporting the body, are a little be: 
low the tops of the reaches 

peSWAY STRAPS. These are ike wide 
ame straps. 

SUNDRIES. Make the whip socket 
and mount behind the lamp bracket at 
the driver's side. Line the tray back of 
the seat with muslin 

HORSES, Roughing Out: The blocks 
may be of almost any kind of wood, but 
balsa, since it cuts like cheese, is the eas- 

st to use. Trace the two profiles (Blue- 
print_No. 146) on each piece, and saw 
‘out, Pin the waste parts back in place s0 
thai the shape may be sawed from the 
‘other direction. Glue the pieces together, 
reénforcing the joints with pins and nails 
To sive lifelike attitudes, tum the heads 
a little toward the inside and have the 
head of one horse higher than the other. 
The feet of one horse, viewed from the 
side, are fairly close together, while the 
hind feet of the other are well separated. 

Carving: Use a razor-sharp pocketknife, 
a veining (carver's) gouge, and such other 
tools as are convenient. Composition 
‘wood may be used to correct mistakes. 

Painting: The writer painted his horses 
medium reddish brown, with white spots 
‘on the nose and legs. The mane, tail, and 
such features as are not white, are bluish- 
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ANSWERING YOUR QUESTIONS 
about ULTRA-VIOLET 


INCE the dawn of civilization, men 
have instinctively turned to sunlight 
for its beneficence, Today we know that 
the ultra-violet rays in sunlight are espe~ 
cially beneficial to health, 
The action of ultra-violet rays. upon 
the skin develops Vitamin D, which as- 
ists in promoting the growth of strong. 
bones and teeth in children, and helps 
both children and adults to resist disease. 
‘You will find here the answers to many 
of your questions regarding ultra-violet. 


Question—Will a Mazos Suslighe Lamp 
produce sunbura? 


Answer—Ves, if the, exposure ie great 
cnoughs Twenty minutes’ exponure at 3 die 
tance ofewo fre drerly unr the bul ofthe 
Mazoa Suntight Lamp (Fype $2) will prom 
Alice nunburn on portions of skin onlinaiy 

I'by clothing (hack, chest, upper arm, 
Sto The sunburn sill noe noticeable wnt 
{eceral hours afer the exporure 


Mestion—Is sunburn necessary in oer 
so Rete a am cierto 


Answer—No. Sunburn is not necessary. 
For best results You should yee a lite ulera= 
violet every day: 


Question—Horw lon may T remain under 
asunlamp? 


Answer—At 24 inches, it should take 
about 20 minutes to eause a mild sunburn on 
hack or chest. Ar twice the distance it will 
take four times as long to get sunburn. To 
cae of a euling of wall stare, where You 
ive at fet fo the ally J am ean 
under a MAzD4 Sunlight Lamp (Type S-2) fo 
hours without sunburn. Jiu! remember-—even 
then you are receiving beneficial ultra-violet 
radiation, Sunburn is not necessary. 


A GUARANTEE OF RELIAMILITY 
“Tis emblem be 


ml foe this tere 


foe the 
Bistbe funighe Lamp. 


EARDSLER CHANDELIER 
MANUFACTURING CO. 
216 South Jerson St Chien, Mine 
BENJAMIN ELECTRIC NPG. CO., 
Des Maney Mie 
RADY MANUFACTURING COMPANY 
1305 Eat Larned Sts, Det 
CUNTIS LIGHTING, INCORFOR: 
1123 West Jalon Bvt, Chieaen 
DOMINION ELECTRICAL MFG. CO. 
712 Ontario Avenue, We Minneaplin, Min, 
‘THE FRINK CORPORATION, 
25-0 Bridge Pata South 1, Cy N.¥s 
GENERAL ELECTHIG COMPANY, 
“Merchapie Department Bidarer, Cun, 
‘THE EDWIN F, GUTH COMPANY, 
‘Feeson Washington Ave SLi Ma, 
MBALTHMASTER SUN RAY LAMP. 
DIVISION, LIBERTY ELECTRIC CO., 
$0 West North Stet, Indiana, Ink. 
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Question—Is it necessary to protect the 
ves with pons ender asuslamp? 
Answer—No. The Mazoa Sunlight Lamp 
(lope Sih salt on mrakte: Spec gt 
ENT, bok shen cut the shot wtves wees 
‘ighe be harmfl to the eyes You can read 
Se sew wader ths lamp with pete afer 
stion— ic harmel to ook dcly 
Sante Lamp (ype S23)? 
Answer—It is harmful to 
any beh Tighe. 
Question— 
tao? 
Answer! Dey. if ible, That xe 
many people have acting or wall sunlight 
Faturein the bathroom™—so that every mem 
Berl he fly ors ale revise every 
aye Sonburn wo mccray vo he 
Muestion—Why can't pet all the wlera- 
vide need fom outdoor susban 
Ansiwer—Becae you don’ pen enough 
time inthe suahiae, for one thing, Ordinary 
indo pln shuts cu revit rays Ad 
Trine, outdoor sunlight eves pou vey 
ital ulster, even on a bright day. 
Question—Shood the aluminum cap be 
removel fom te bal of the Mazon Sunlight 
Lamp (Type 
Answer—Neves. The cap recs best 
back ito the bulband Increaace the at 
Slee output, This eap ssa reduc diece 
ee foe th amp. 
cestior iis the difference between 
the Maton Sunlight Lamp (Iype 1)? 
Answer—The Mazos Sonlight Lamp 
(pe a hieltierd gare of re 
el suniges The Sixuon Suntshe Lamp 
(Type 5-2) is milder, bur just as effective 
frhem wed ae the proper datanc. 


often should I use a sun 


‘THE NEW MAZDA SUNLIGHT LAMP 


Question—Con a sunlamp fxeure be 
Hoggeed into any outlet? 

Answer—Yes, provided the eusrent is 
@eyeles alternating. Bur both the MAazDs 
Sunlight Lamp (Type 
Sunlight Lamp (Type 
used in fixtures madeexpresly forthe use 


Med ae so se of ha special fats rire fr 
ihe tar of Be are Moston Sanit Lamp (T3902) 


HOLOFHANE COMPANY, INC, 
1H Matinon Avene New York 8. Ys 
‘THE KAYLINE COMPANY, 
10 Hawn Rand, Cleveland, Ohio 
LIGHTOLIER COMPANY, 
SUSTS Dad 
LUMINATOR, INC, 
{SI Washington Riv, Chien 
‘THE MILLEN COMPANY, Messen, Coun 
MOE- RIDGES COMPANY, 
220 Nerh Broalway, Mibeabe, Wi, 
S. ROMERT SCHWARTZ & BKO., 


= York. N. ¥. 


1d Varck Stee, New Yat, ¥- 
‘THE F. W. WAKEFIELD BRASS CO., 


WESTINGHOUSE ELECTRIC 


‘Son tyaeing the hatares made by him 
= 


‘ULTRA.VIOLET, 2165 Keith Bldg, Cevclanl, Obie 7 
1 Kindly send me, without charge, copy af 
I "thea Nils fr Exerutes™ 


black, Darken the hoofs and the r tr 


NESS, Rings: Wind win Morten, hl - > ail 


a rods of proper size, round or © + 
tangular, and cut off with a jeweler’s . 
lengthwise of the form. ty 


Collar: Saw the blocks with 
groove for the hames, and 
and pin the pieces to the horses, 
the wear leathers, and fill the join 
wood plastic composition or ge 

Hames: Cut lengths of bale w 
better, beavy brass wire—and 
ends. ‘The lower ends of the by 
pointed, while the upper eni 
blunt to receive beads. for ball 
hooks on the lower ends, The 
‘are separated from the hames 
of flattened wire, while the line 
soldered direct. 

Kidney Links: Bend these to 8 
gage them with the hames and pr 
latter tightly into the collar groo} 
the upper ends together with 
the straps are placed. 

Trace Buckles: These are do 
vertical members being narrower 
others and lying behind them 
pairs together with pliers to fia 

Back Pad: Coat the undersi 
flue to stiffen it, Press it into sh 
the horse’s back, with the cente 
‘up to a point to clear the spine, 
angle rings, use pins. Glue the str 
pad, 

Tug: The strap has a buckle 
oop, and is passed through a by 
‘The’ other end, widened where i 
hhind the 


hhas a vertical sli 
is threaded bef 


ing the buckle. 

Trace: Note the cockeye, th 
links, and hook. When buckled, 
Jong loop around it and the tug, 


Bellyband: Put a buckle at ea: 
engage with a strap looped in 
buckle 

Bridle: Attach the noseband. K. 
the bit with two pins cut short 
into hooks to clasp the ring, 1 
points into the head, The back str 
through the bit ring and is. by 
that the winker will be cen- 
tered lengthwise on the eye 
Hollow the mane behind the 
fears and the forelock to re- 
ceive the crown and fron 
pieces, Use dress spangles or 
cardboard painted with alum- 
inum for the front-piece 
bosses. The face brace lies 
under the front piece, with 
the winker brace above it. 

Lines: These buckle throu 
the bit rings. The coupling reins 
buckle to the draft reins from th 
inside, crossing each other after 
passing through the hame ring 
and buckling to the inner bit 
of the other horse, 

Mounting: Hitch the horses 
the coach, arranging them on th 
base, and mark the hoof position 
Drill 3/16-in, holes at the centers 
f the hoof outlines, Drill hole 
in the horses’ legs small enough 
so that the mounting wires bin 
and fasten with cement. Thre 
the ends through the base hol 
bend them over beneath, and fill : 


the holes with wood composition. figher than the other and alter the. position of ie hecece ace smoothed. with 
Screw rubber feet to the base. the feet trifle to give a more lifelike effect EShdpaper, ready for painting 
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metal, will find an intensely interesting 
section devoted to the latest methods of 
metal-cutting, in this new how-to-do-it book. 


} JOME workers who like to make things of 


Pages 23 to 98 were written by @ well-known 
authority on shop metal work, and they show you 
how to do all kinds of metal-sawing, faster, easier 
ond better. 

First, he tells how to get the best results with hand 
hack saws, how to select suitable blades for vari- 
cus metals, and how to hold and cut pipes, rods, 
tubes, band or angle iron, thin metals, etc. 

Next, he takes up metal-cutting with circular saws 
and shows how speedily and accurately many 
metals may be cut on a saw table, also, how to cut 
hard compositions with special circular saws. 


Pages 23-28 
Show You the 


Easier ways 
to cut metals 
in home shops 


Then comes a page on how to saw out sheet metal 
projects with @ metal-cutting band saw blade, in 
a fraction ofthe time taken by hand methods. Next, 
he tells about Bekelite Bonded Wheels, used es 
circular sews, to cut hard end soft steels, cast iron, 
slate tile and similar materials difficult to saw in 
ny other way. There are helpful hints on grinding 
metals, and making handy guides for saw tables. 


this is only one of nine sections in the book 
Whether your hobby is working with wood or 
etal, for pleasure or profit, you'll find a wealth of 
practical instruction in these chapterson « . « own= 
ing e home shop... planning a new shop... 
selecting shop tools ... choosing woods. . . make 
ing 94 joints... building shop fixtures . .« cutting 


netals .. obtaining 450 job plans... and so on, 


The final chapter sives you helpful facts on the world-famous "Silver Steel” 
ws and shows you the best type for each job of cutting wood or metal. 
li yourhardware desler doesnot have the Atkins Saws you want, write us. 
This 40-page how-to-do-it book will sve your time, improve your work, 
ind Increase the fun or proft from your workshop. Send only 10 cents 
for a copy today. Use the coupon below, 


2 
E. C. ATKINS AND COMPANY (Est. 1857) i 
4205. nets See lconape, od \ 
enclose 10c for the ATKINS Home Workthop Book, 1932 Edition. H 
Name. i 
aon ! 
City. State t 

1 1 

pers: ! 

| SESE epee anes 


© Thins ae aber signin the pron of POPULAR SCIENCE INSTITUTE OF STANDANDS.. See page 


Howto Banish Chatter Marks 


Toulmaber ant Grinding Expert 


HATTER marks are the greatest 
enemy to external cylindrical 
arinding, They are always a source 


Of trouble to the operator whose 
knowledge is not well beyond the exper- 
imental stage. 

Machine parts and tools are eylindri- 
cally ground to correct. imperfections 
resulting from either a tured finish or 
the heat treatment, and also to obtain 
the correct size and’ fit. With present-day 
machine construction, a satisfactory sur- 
face is especially important because a 
large percentage of ground work is given 
4 lapped finish, and this is where chatter 
tmarks oli a problem to work out 

Tt is evident that a lapped surface « 
be only as good as the operation that pr 
ceded it; therefore it is often a fact that 
paris which have been lapped appear 
‘worse than they did before 

“There are two kinds of chatter marks. 
Some are easily visible at the average 

thers are the so-called 
marks that make their appear- 
e only after lapping. The trained oper- 
ator is such a close observer that he will 
detect either type in time and make the 
necessary corrections. It is, therefore, to 
the semiexperienced mechanic that ‘the 
following suggestions are offered. 
‘These imperfections, generally speak- 


Dressing» wheel 
Ssidway betwee 
Silt when grind 
ine Yong. weork 
tothe’ callstock 


‘iter 


stay! toward pee 
Venting what are 
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ing, result from either vibration or er- 
rors in speed. They are chieily encountered 
im the small or job shop, where the old 
style belt-driven machines are generally 
used; but it is mot to be assumed that 
something of the sort will not happen with 
equipment of a late type. While the grind- 
ing machines of today, with gear drives 
and individual motors for wheel and 
work, reduce to a large extent the chances 

‘of inferior work, it 


THE BUGABOO OF GRINDING 


By HECTOR J. CHAMBERLAND 


speed, plus a correctly graded wheel 
able for the work being ground 


ach 
individual speed, whether wheel, longitu 
dlinal, or work, must be uniformly: main- 
tained during the operation, regardless of 
the make, condition, or driving mecha- 


nism of the. machine 
If the grinding wheel is operating at 
its required surface speed and is of the 
Propet grade and grain, the first thing to 
check up, when chatter marks appear, is 
the work speed. The operator should use 
his own common sense to decide whether 
4 medium weight or a heavy. piece is 
evolving so fast as to cause’ vibration, 
At the same time, he should see that the 
driving pin is not loose or too weak. It 
is also important that the work speed 
and the longitudinal or traverse feed be 
proportional; if not, the work ‘will have 
2 corkscrew appearance, 
AAll belts should be clean and dry, have 
ood driving power, but not be too’ tight. 
ld be scraped occasionally and 
a good belt dressing. The 
‘pump belt, if neglected, will interfere with 
the flow ‘of ‘the grinding solution and 
‘ase much trouble. The wheel and work 
belts should be uniform in thickness and 
cemented; uneven spots. or lumps run- 
ning over either pulley will cause trouble 
some vibration. 
‘A perfect job of this kind also depends 
a good deal’on the conditions. governing 
the performance of the grinding wheel as 
a whole, The bearings should be inspected 
often; and all play, including. end_play, 
Should be eliminated. If the whedl is the 
least out of balance, the entire machine 
will vibrate, The larger the wheel, the 
tore Vibration there will be;_ besides, 
constant danger lies in the path of the 
‘operator if such conditions exist, Wheels 
properly set in their individual mounts 
Are safer and more satisfactory. The out- 
of-balance error is, as a rule, common 
‘when a wheel is mounted on the spindle 
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5 LaAeR RoE tote r. * 


EES 


NO ARGUMENT 


Expert tool users have ideas of their own 
on everything else under the sun. But 
they don’t waste any words about tools. 
‘There's no q no more 
argument than there is about a diameter 
after you puta Starrett mike on it, Good 
arrett Tools—and the 


best like them m 


For their ace But more 
than that—th 


rapid work 


racy, of cow 


Use Starrett Tools 
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proper. When changing wheels, the oper- 
‘ator should throw on the speed slowly and 
note the action of the wheel face. 

Even when the grinding whee! is prop 
erly balanced and everything combined 
With the wheel-head is in good shape, it 
‘often happens that the wheel acts as if 
it were out of round, in spite of having 
been freshly dressed. In this case, the 
condition of the diamond should be inves- 
tigated, The diamond may be either loose 
in its setting oF so blunt that it has no 
real cutting effect and will not bring out 
the thousands of sharp edges or abrasive 
teeth” that actually do the work. When 
the diamond performs with a strain rather 
than freely, it leaves the wheel more or 
less imperfect or out of round. Further- 
more, if the grain is not properly open, 
the wheel will glaze over rapidly and 
‘cause’ skips in the grinding, and_the 
results are again chatter marks, A grind- 
ing wheel and a good diamond are like a 
pair of gloves—one has little value with- 
Out the other 

Imperfections often appear while grind 
ing long work. They are generally traced 
to the following sources: The shoes may 
bye loose in the holders of the steady rests. 
‘The work may not be running true enough 
to get a satisfactory bearing. The length 
fof the work may be such as to require 
the wheel to be dressed at a location out 
of average working range. 

A location for the steady rest shoes 
should be first’ spotted on the work by 


feeding the wheel very slowly to attain 


ing to the diameter of the work. As to 
the number of rests required, it is better 
to have one extra than to lick one. 

If a long shaft is turned only on the 
ends for bearings and the center left in 
the rough for some reason of other, it will 
vibrate because of being out of balance, 
fand the finish will be like a washboard— 


STEP BLOCKS FOR LATHE 
AND GRINDER CHUCKS 


Tue. step blocks illustrated below will 
be found an improvement over the regu- 
« loose style for holding sleeves, bush- 
ings, and collars in lathe and grinder 
chucks, They are made a press ‘Bt for 
the fers andy, be etal place 
‘by closing in the ends. They are 
excellent timeaavers—L, N. 


‘These step blocks are mas 
the jaws of the chuck snd 
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epue”'sibe 
A Biter for removing rt 
irom the grinding 


COMMON CAUSES OF CHATTER MARKS 


2 condition much worse 
than chatter marks. It is 
‘more economical to turn 
the shaft for its entire 
length before grinding. 

Where the diamond is 
attached (0 the tailstock, considerable 
trouble is again experienced in grinding 
long work, regardless of the construction 
of the machine; that is, whether the 
wheel traverses ‘the work or the work 
traverses the wheel. The reason for this 
is clear. Very little wear is apparent at 
the extreme end of the ways, so. when 
the wheel is dressed at that location, it 
will mot cut on its entire face as the 
Arinding proceeds from one end of the 
shaft to the other. Instead, the wheel will 
{ut from‘one comer or the other. 

‘The writer has remedied this trouble 
by making it a ule to dress the wheel at 
@ point about central to the work, as 
illustrated in one of the photographs. In 


Ve Pay for Ingenious 


Suop Tbeas 


ENEVER, yp workout 
Ay 


Taite gear or wostr thas toca, 


remember that be able 
the al its” cash 


ROLLER STAND SUPPORTS 
HEAVY STEEL STOCK 


A cexexat utility stand for supporting 
heavy materials in a steel shop is made 
of 3 by 3 in. angles assembled as shown 
at the right in the shape of two A’s and 
well braced with smaller angles or straps. 
All braces are kept several inches from 
the top, and three or more slanting 
notches are cut in the edge of the angles 
to receive the spindles of the roller. To 
adjust for machines of different heights, 
ihe sale seaeiy Wed ene coe sate 
to another. 


1 Loose wheel belt. 2. Worn bearings, 3. W1 
balance, 4 sone work belt. 5 Loose longitudinal feed belt. 
{© Loose ceniifueal pump bel 

Sted tal 


wroperly fitted 


is case a discarded steady rest was 
used fo hold the diamond 

It is well to bear in mind, in additi 
that an occasional check-up of the wheel 
slide will do no harm, 

Chatter marks also result under the 
following conditions: If the centers are 
hot properly fitted to the head or tail- 
stock; if the center points are not mated 
to the work centers, or the centers worn 
from want of lubrication; when the grind- 
ing compound has been used for some 
time so that particles of grit accompany 
the flow and cause marks which are not, 
as a rule, visible to the naked eye. When 
a high finish is desired, the straining 
device illustrated in the lower photograph 
‘on page 04 and in one of the drawings 
fon this page, will give excellent results 
if used with fresh compound, 

‘The grinding operator will find it good 
tig, 0, wea magnifying ease if a 

ipped finish is to follow. 


‘This of-bearing roller stand ia 
Sipport heavy steel stock a8 1 


Slow the roller to be adjusted to sult the 
beige of the machine with which ie is used 
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You'll get amazing results 


repairing and modeling 
with this PLASTIC WOOD 


Science has perfected an amazing preparation 
that handles like soft putty and quickly hardens 
into wood—wood that lasts longer than 
natural wood—wood you can carve, paint and 
tum in a lathe. Wood that never dries out, never 
rots nor warps after it hardens. It is the best 
thing you can use for repairing breaks, hiding 
nicks, sealing cracks. It does an expert job in a 
jiffy. BUT BEWARE. There's only one original. 
So avoid accepting imitations. If you want the 
very best at no additional cost—DEMAND 
PLASTIC WOOD. It is sold in 9 colors by 
all paint, hardware and department stores. 


Marvelous for modeling 


Thousands of folks who never before worked 
DEMAND THE GENUINE 


PLASTIC WOOD 


comes in 9 colors 


Fer ot 


Handles just like putty . . . quickly hardens into wood 


with their hands are discovering what skilled 
artisans have known for a long time. With 
Plastic Wood they are mak- 
ing a thousand and one 
useful things—from_ fanci- 
ful woodpeckers and proud 
galleons to book-ends and 
aS 


making extra money this way. If you want 


mirror frames. Many are now 


some fun—try your hand at modeling with 
Plastic Wood. You'll get a thrill! 


BIG 48-PAGE BOOK FREE 
We'll send you FREE for the asking—a 48-page, 
profusely illustrated book crammed full of facts 
about Plastic Wood. It tells you just how to use 
this amazing preparation. 


MAIL FOR FREE BOOK 


‘The A. S. BOYLE CO., Dept. PS-3, Cincinnati, Ohio 
Send me—free—Big Book of Uses for Plastic Wood 


Name 
Street & No. 


E City State 
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FE, RY model railway enthusiast 


has wondered, at one time or another, 
hhow he could’ get a metal turning lathe 
In the case of those of us who could 
scrape together the necessary cash, these 
longings have resulted in the purchase of 
what has been aptly described as the 
granddaddy of all machine tools. The rest 
of us have had to be content with make- 
shifts pending the happy day when we 
too, possess a real lathe 

T do. not mean to infer that you can- 
not build a model railway unless you have 
a lathe, Such lathe turned parts as you 
‘need can be bought ready-made, ‘but 
there is a lot more satisfaction and con- 
siderable economy in doing the job your- 
self, as any model maker will understand 

The metal turning lathe is the most 
important of all machine tools because, 
by the aid of suitable attachments. it can 
be made to do an almost unbelievable 
variety of work, While its principal func- 
tion is to produce all sorts of perfectly 
cylindrical forms from iron, brass, alu- 
minum, copper, and so on, as well as to 
bore round, straight holes, it also will 
tum true threads externally or internally 
if it has the necessary thread cutting 
equipment. A milling attachment converts 
the lathe into a milling machine capable 
of doing a vast amount of grooving, slot- 
ting, and recessing which would otherwise 
have tobe done by extremely difficult 
hhand filing and chiseling. In short, the 
lathe really is a milling machine, a power 
drill, a thread cutting machine, and a 
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Above: An eccentric 


St eregstae 


metal turning out 
fit rolled into on 

Although all 
model railway en 
thusiasts who build 
any of their own 
rolling stock have 
need for a metal turning lathe, those who 
have had no experience with such an out~ 
fit usually are a bit hazy as to their own 
requirements, 

‘The simplest possible metal turning 
lathe consists of an accurately cut metal 
bed or slideway at one end of which is 


Tne LATHE 


Most Important of All 
Machine Tools to 
the Builder of 


meee! Moc! Railways 


By THOMAS W. 


ARNOLD 


T's inthe, Tale. ie one of 
‘many Jobe which need ¢ lathe 


rigidly fastened a headstock. This is noth- 
ing but a hollow shaft riding in two bear- 
ings with a pulley mounted on it between 

‘The end of the shaft facing 
fe end of the bed is threaded 


(Continued on page 116) 
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Good Work Requires Good Tools 


Genuine Irwin Bits are the perfect wood 
boring tools. (They are made only by Irwin) 


PERFECT BIT should have strength to 
avoid bending or breaking. Should have 

proper clearance for 

be straight and tr 

have a cutting head so constru 


‘They are machine straigl 
machines. 


‘The head formed bj 
by band, insures 


IRWIN. 


WOOD BORING TOOLS 


SPECIAL OFFER 


‘That you may try Genuine Irwin Bits, we are 
offering a test set composed of three bits in 

of M4", 

dealers. If he cannot fu 

coupon, pin a dollar bill to it 

receive three of the most satisfactory tools you 
have ever used. 


A complete line of 
wood boring tools 
BRACE BITS 
EXPANSION BITS 


ELECTRIC DRILL BITS 
MACHINE B 


Send for complete catalog 


THE IRWIN AUGER BIT COMPANY 
THE IRWIN AUGER BIT COMPANY 
WILMINGTON, OHIO 
Sole manufacturers of the Genuine Irwin Bit since 1085 Name. 


owed please fil $1.00. Seu me the three 


OFFICES IM PRINCIPAL <cxTiES Address 
THROUGHOUT THE WORLD 


| city 
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How Deep? 


A Brown & Sharpe 
Depth Gauge 
tells you accurately 


For large holes and small holes, for 


Ean no raceiee 


Gauge to simplify every measurement, 
Five typical styles are shown here 


dealer lor a copy or write 
tous for one. Dept. PS. 
© —_Heown & Sharpe Ml. Con 


Brown & Sharpe 
Tools 


“World's Standard of Accuracy” 


| By HOLT 
CONDON 


ITH the idea of 
equipping his o- 
in, lathe for as 


many machining opera- 
tions as possible, the 
writer has made the sim- 
ple and useful drilling 
accessories illustrated— 
a drill pad and a tait- 
stock stop, 

‘The making of a drill 
pad presents a nice prob- 
Jem in taper turning for 
the amateur machinist 
The one shown was 
machined from a sol 
piece of cold-rolled steel, although it could 
well have been made in. two pieces with 
8 taper preset joint. This would have 
involved more work but saved material 

To discuss calculations for setting over 
the lathe tailstock to yield certain tapers 
would take too much space to go into 
here; indeed, the problem in this case a 
merely to reproduce on the shank of 1 
work a taper which corresponds to the 
lathe centers. Measurements were taken 
with scale and micrometer, and the tail- 
stock was adjusted until the two tapers 
compared closely. The turning was done 
‘on centers, making it possible to dismount 

for the final fitting 

iting was accomplished by drawing 
¢ shank and worming 

into the tail-spindle bore. By returning 
it to centers and filing it a very litte, it 
was found to fit so closely, when again 
tested in the tail-spindle bore, that. the 
Pencil lines were wiped out throughout 
their whole length—proof of a perfect fit 

‘The flange was drilled and countersunk 
for screws so that the pad could be used 
as a handy driver for turning pattems or 
other wooden parts. The hardwood disk 
illustrated at the left in the upper photo- 
arraph has a recess in the back to allow it 
to be pushed over the drill pad as a pro- 
tection against mutilation in drilling 

‘The tailstock stop was designed to help 
in producing holes or counterbores of pre- 
determined or duplicate depth, A gradu- 
ated spindle would largely discount the 
| value of this tool, but the writer's lathe 


sock 


Drilling in the Ua 
wm vhe work being held in a 


‘A tthe ditt pad with tapered stant rN 


rilling Accessories 


| that will make your lathe more useful 


ith the ald of a drill pad and 
ait commercial 


was not s0 equipped: ancl this attachment, 
comparable to a drill press or turret lathe 
stp, oes a bi, funher 

Yoke, which hugs the talstock, al- 
Jows the spindle to slide freely: through it 
til clamped, when it moves forward with 
the feed to whatever limit has been fixed 
by the thumb nut on its threaded arm, 
This movement may be set and read dic 
rectly on a scale screwed to the tailstock 
casting with its zero at the final stud 
through which the beam slides. There is 
a key at the bottom of the bore in the 
Yoke. which fits in. the yin the 
spindle and $0 
turing. The yoke was made from a piece 
of flat stock and bored and faced in the 
lathe chuck. The profile was worked out 
at the bench, 

The litle Vise shown in use against the 
Ail pad may be purchased. With its ree 
‘movable V-block jaw (not shown), it 
makes a fine work vise; and, being ma- 
chined on all sides, it aids in laying out 
and setting up work 


This is the fourth in a series of articles 

the home machine shop (se PSM, 
ov. "31, p. 113; Dec. '31, . 106; and 
: 'p. 108). The author is 6 machine 
ist and toolmaker of exceptional experi- 
ence and has @ well-equipped home work- 
shop in which many of the accessories, 
such as those described above, have been 
made on his 9-in, engine lathe, He is pre- 
paring other articles on the same general 
subject. 
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HANDY MILK BOTTLE BOX 
FITS CELLAR WINDOW 


1 
It drills holes 
2 
countersinks 


3 


drives in the screws 


this ingenious 
“Yankee” Tool and 
its Attachments, 


VY rated, it is not necessary to go out- 
side oF even to open a door in order to 
bring in the milk bottles during the cold 
and stormy months. The box is built (0 
‘most accessible basement window. 
First a frame is made of 1 by 2 in. 
dressed lumber set edgeways as indicated 
at A below to fit. snugly in the rabbet or 
groove in the window frame where the 
sereen is placed in summer. The sides of 
the box are then made of 74 in. thick 
‘wood to avoid warping. It is important to 
have the box deep enough so that the 
milk bottles can be set into it easily by 
the milkman. The top should project f 
fnough to clear the window frame, and 
directly under itis placed a strip of wood 
B to which the cover C may be hinged 
‘The cover should overlap the front to 
egp out snow and rain, 
hat part of the frame not filled, by 
the box should be closed with glass. Th 
frame is held in place with two hooks and | 


JE, diills holes, counter. 
sinks holes for serewheads, 
ind drives in 


Witenes vo 

tora drill oe bit by mon 

tend forward and ack 
releasing Your grip 


a Ratchet 
fing tbe 


No. 130-A.—ouict-Rewrn_ Sit 

Rstpet Serene ‘wi nein 

Miodie: sis 

Also Heaey and Light 
‘patiern, 


eyes. To gain access to the box from the 
inside, it is mecessary merely to lift up 
the regular sash, oF the sash may be left 
hooked up all the time, In. summer the 
box may be taken out, and the regular 
sereen set in place—W. F. REvrrer, 


remaining part of which fy Aled with 


Whaling Ship Ahoy! | “Wank NKEE" ‘TOOLS 


I A New series of articles begin- TO HELP YOU MAKE THINGS 
ning in the April issue, Capt. E. Get new “Yankee Tool Book Sled with aclon pictures 


Armitage McCann tells how to bowing the inerasty 
a model of the famous old 
ig ship Wanderer. 
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The more you 


like a pipe the 
more likely you 
are to say...- 


Dill's Best 


is America’s Best 


102 


You can make your own 


| AN IMATED Pi CTURES 


C. sheet 


of cardboard, a sharp 
knife, and ‘alittle 
skill ‘in drawing are 
required to make the 
amusing animated pic- 
ture toy illustrated 
above. It is operated 
by holding the disk on 
a pin or wire spindle 
in front of a mirror 
and peering through 
the slotted edge at 
the reflection of the 
clowns in the glass 

‘On spinning the 
disk, the clowns will 
begin chasing each 
‘other around the ring 
in a series of realistic 
jumps and keep it up 
merrily until the disk 
stops turning. The principle used by 
device is the same as that of the m 
motion picture, though in a much simpler 
form. ‘The slots take the place of the 
shutter in the motion picture machine. 
and instead of projecting the imag 
through a film on to a screen, they arc 
viewed directly in a mirror. 

To make it, take a piece of stiff, far 
card, and, following the dimensions shown 
in the drawing. swing circles with a com 
pass for the outside edge, the base of the 
slots, and the ground line. Then divid 
the disk into twelve equal parts for the 
slots, The easiest way to do this is to 
draw a small circle 5/16 in. in diameter 
(the width of the slots) at the center and, 


| using a 30-60 degree triangle, project six 


pairs of parallel lines at 30, 60, 90, 120, 
150, and 180 degrees from the circumfer- 
cence of the $/16-in. circle 

After. cutting the slots with a sharp 
knife, draw the twelve buckets on the 
ground circle as shown. Then draw the 
clowns, of which it will be seen there are 


ene fn use and the other drawn so 
Teich has twelve slots but only. steven 


Amusing 
Little Figures 
Drawn on 
Whirling Dish 
Appear 
to Move 
with Lifelike 


Realism 


only eleven. If there were twelve, no 
movement except up and down would be 
possible. With eleven, each clown moves 
forward one jump at’ each revolution of 
the disk. To get the best effect, paint 
the figures with strong, bright colors in 
simple form, 

A small piece of wood about 14. in 
thick, drilled to take the spindle and glued 
at the center of the card, will keep the 
disk running true and parallel to. the 
mirror. The disk will be easier to hold 
and operate if the spindle, which may be 
a pin, a needle. or a piece of wire, is set 


be made in a few minutes by preparing a 
cardboard disk exactly the size of the 


drawing above, Small as it is, such a 
disk will show the principle upon which 
these animated pictures work, ‘Then a full 
size disk can be cut out and, if desired, 
other figures than the jumping clowns 
may be sketched in experimentally —S.O. 


POPULAR SCIENCE MONTHLY 


YOUR NEXT CAR— 
NEW OR USED? 
‘Continued Jrom page 74 


minute ago," Fosket reminded him, “that 
the most’ economical buy is a one-year~ 
old second-hand car. How do you figure 
that out?’ 


‘That's easy, if you're figuring only on 
cost per mile without taking style, looks, 
‘thing else into consideration, The 
value of a car—that is, the price 
at which you can buy it—is about forty 
percent less by the end of the first year, 
Yet that car will have at least seventy or 
ghty percent of its useful mileage still 


iuppose you take a car that costs a 
thousand dollars and assume it's good for 
fifty thousand miles, If you drive that car 
for the full distance, your depreciation is, 
going to cost you two cents a mile less 
| whatever you can get for the car from the 
junkie. Now if you buy a one-year-old 
| car that has been driven, say, ten thou- 
nd miles, and you pay six hundred for 
it, and_you drive it till the speedometer 
shows fifty thousand miles, i's only going 
to cost you a cent and a half a mile for 
depreciation, and that figure is also cut 
by what you get at the auto graveyard, 


"BUT that saving won't make enough 

of a hit with the wife to offset the 
fnet, that she'll be driving in an older 
car.” Fosket grumbled 


“E didn't say it will 
T'm giving you is the { 
and your wife to decid 

fit your case 
“Maybe T could get 
going in for a hi 
Tt would have 


Gus grinned. “Att 
1s, It's up to you 
how 


se facts 


er priced 


nd more useful 
miles in it and that would cut the cost 

"Tt used to be that way.” Gus explained, 
“hut not any more, Fifty or sixty thou: 


s the end of the economi- 

| cal life of any car today no matter what 
its price, ‘The only difference between a 
ow priced car and a more expensive one 
now is that the more you pay the more 
ear you get in size, looks, and. riding 
ualities.” 

Anyhow you've cleared up some points 
that were a bit hazy,” Fosket admitted 
“Now, can you tell me just how much 
difference there is in the cost of operating 

| a big car as compared with a little one? 
“It all depends on how many miles you 
drive a year.” said Gus. 


SSUMING you drive five thousand 
miles year, Your cost per mile wll 
be about ve to'seven cents for a light 
| Tour or sia trie over nine cents fr a 
mem six a lish eight and around 
Cighteen cente for a big: hens Ch 
AIL right.” Now teli'me. bow to. be 
sure of eile a good secondhand car. i 
the. dectson oes that‘ way:” requested 
| Foxket 
"The only sure way T know of.” Gus 
suggested, "is to. buy a car only-when 
Sou know its complete history—-how many 
its heen driven and who owned i 
‘Of course.” Gus went on, “ios times 
you can't get all that dove, but you can 
AP leaat make sure tht you've buying the 
from an eataished sales agency for 
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| CHANGE SPARK PLUGS EVERY 10,000 MILES FOR BETTER ENGINE PERFORMANCE 


<HAMPION TESTER SHOWS 
WHY AND WHEN 


You NEED NEw SPARK PLU<S 


know why and wh y need to change 
spark plugs, the Champion Spark Plug 
Tester is now in the hands of dealers 
everywhere. 


spark of your old spark plugs. Then you 
and compare to this the clean, full 


the that brings re engine. 


Let your Champion dealer perform these 
mmparative tests for yo 
Motorists who regularly install new Champi 
10,000 miles have learned from experience th 
power, speed, acceleration an 


Champion Spark Plugs are preferred b 
motorists. Their better performance is d . 
and unparalleled vietori jor racing events of the world. 
ON SPARK PLUG COMPANY, TOLEDO, OTs WINDSOM, ONTARIO 


cma 


< HAM PION SPARK PLucs 
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IT’S EASY TO MAKE 
this beautiful modern 
WASTE-PAPER BASKET 


“PINEDALE PacKAGED 


Lumper*--D/RECT - 


fromthe mill TOYOU 


Even 


ite triking design maker tt 
sani 

how that 3 your lana 
direct from the mill, you'll hadi 
carter than ever to make thiemand 


Mail Coupon for Booklet 
and New Jig-Saw 
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ie realistic elephants, push- 


jug brilliantly colored circus wagons, sup- 
port the books placed between these 
tunique book ends which were designed for 
uuse in a child’s room. As an added fea- 


teed so even a sce trae mace 
“the design, was submited by Chester 


Peterson, of Hancoc! 
prize in the Porvtar 
contest for novel home workshop 
projects (PSM. "31, p. 87). The 
illustrated was made from the prize 
ing design by Charles H, Alder. 
In fashioning these novel b 
cut the base pieces and upri 
assemble with glue and nails. The circus 
wagons, which are of stock, can be 
made by assembling one complete box and 
rutting it in half. A like procedure is fol- 
lowed in constructing the whe 


lich., and won a 
TEXCE MONTHLY 


wheels required. Each of the removable 
tops can be made most easily from two 
pieces of ¥%4-in, stock, nailed and glued 
together, one piece large enough to pro- 
ject slightly over the edges of the box and 


the other small enough to ft inside and 
keep the top from sliding off 
Plywood at least 14 in. thick and pref 


Tike Theses each with ite owe 


Nove? Book ENps 
Represent Gay Circus Wagons 


lndly keep his books in order if he has 


erably Y4 in, thick is suggested as stock 
for the elephants, which are fastened in 
place with brads and glue. 
‘Much of the charm of these book ends 
lies in their brilliant coloring, First, fin- 
sprights in their natural color oF 
in as preferred, The outer face 
ipright pieces, against which the 
‘wagons fit, should be painted black except 
for a narrow margin around the edges. 
The black represents the doorway into 
which the circus wagon is being pushed. 
‘The wagons should be painted as indicat 
ed in the drawings. The elephants, of 
course, should be colored gray. with red 
and gold or green harness, The eats, 
tusks, andl eves are outlined in blac 


Each wagon ia a bow 
20 Tas wood wi 
eo hallowheels Ta 


oF fade quite thie 


Front and side views 


corresponding 
stuaee is the drawing 
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PIPING WATER TO KEEP 
FURNACE PAN FULL 


Ts majority of hot-air furnaces, 
whether of the pipe or so-called “pipe- 
ea water pan which 


Ail the water pan of this hot 
for an ell near the point where the 
rom the heating coil comes out from 
fe box. Then, by means of a valve 
n few fittings, he ran a piece of 
pipe over the water pan. 

mple matter to 
s necessary to 


SUCTION ASH TRAY HAS 
CLEANER FOR PIPES 


Pre smokers find it dificult 0 knock 
‘out the ashes from their pipes onthe 
Suctionsgrip type of ash recelvers so often 
tused in automobiles and elsewhere. Even 
{1 moderately sharp blow is Hkely to dis 
Todge the tray. Tt therefore an improve 
iment 10 fit a sharpened bolt or machine 
screw throu the Bottom of the ath 
Teceiver as shown s0 that ‘it. proj 

Slightly above the rim. With the 
An point sey to remove th 


from the pipe—R.W 


WRITING WITH INK ON 
THIN TISSUE PAPER 


Ir 1s often desirable to letter or draw 
with ink on the wings of small dying 
stick airplane models, ei 
cation of for decoration. 

y, place a piece of blotting paper 
directly under the section of the wing to 
be marked, otherwise the ink will be 


badly blurred—Etatex MeNvtr, Je. 
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HOW WE NEARLY LOST 
FIER 


. by ALBERT DORKE 


|NEXT DAY 


00 Busy 10 


‘WE 8055'S SECRETARY, 


MO, 1 CAN'T MAKE 


NoTiceD Fr UAst Mico “ "8.0? uiresuoy, 
wen we corr we mwearae | | PEOPLE WITH BO" cay we wean ME?) “neease 
‘uci To RIDE ma Naat 


| 


[Swen LATER 


BEWARE OF “B.O*’ 


ATH pores constantly giving. of 
WY saaetesiag rest ce 


Bo earnest 


| Mawr 70 wo0K 
Fou ANEW 


Make sare of ot offen 
bathe always with Lifebuoy. Tes rear 
| bundane acher parifer pores ends 
"BO" danger. Litbuoy's pleasant, hy: 
| |  gienie scent chae vanishes as you Finge 
Sells you you're cleaner safer! 


Aids Complexion —Guardls Health 


Lifebuoy's bland, pore-pusfyin 
freshest dull skint promotes 

radiant beauty: 
clpe protect heal 
Hnteste bes ot 
phipoo. Adopt 
oy we 


lather 
vealthy, 


TAPS and DRILLS 


A handy new set of 
MORSE 
Taps and Drills 


Price (in U.S. A.) 


One Dollar 


sacs Nos as 36, No 29, and No. 31. 
Please seed me free wth thle wet» copy af the 
‘More Tap Manoa! 
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How Was This Block 


IR the mystification of your friends, 
‘especially those who know a. good 
deal about woodwork, the writer 

suggests a method of dovetailing a tria 

gular block—or prism as itis more prope 

called—so that it will appear when fin- 
ished as shown in Fig. 10 in the group 
of drawings below. 

The method may be applied to all 
prisms, whether of an even or an odd 
number of sides. It is easier for those 
who have access to a lathe, in fact, than 
the well-known way of double-dovetai 
ing a square block. The work is much 
simpler to do than to explain, and you will 
have to take the explanation more or less 
oon faith wntil you are actually doing the 
work, when the successive steps will be- 
come clear to you as you proceed. 

‘As great accuracy is required, it is best 
to lay out the plan on paper as in the di 
ram at the top of Fig, 1. A 3éin, circle 
divided into six equal pars, using the 
radius as a measure. When’ the points 
are connected, a six-pointed star is formed 
with a perfect hexagon in the center. An 
inner circle is drawn only a shade greater 
than the distance actoss the flats of the 
hexagon. Around this another circle is 


we 


} } 
ps oar esa) 


« PutTozether! 


P 


ARTHUR L. SMITH, 


famous authority on puzzles, 
devises another amazing new 
woodworking stunt 


drawn not more than 1/16 in, greater in 


radius; perhaps a litte less is better, 
Two blocks, preferably of contrasting 
colors, are turned to 3 in, in diameter as 


shown in Fig. 1. Their length is immate- 
rial, One block (hereafter referred to as 
block A) is bored out in the lathe to a 
depth of as shown in Fig. 2. This 
hole must taper from the size of the 
smaller circle in the diagram, Fig. 1, 10 
the size of the larger circle at the bot- 
tom, Block B, shown in Fig, 4, must have 
3 corresponding projection that tapers 
from the larger circle at the top to the 
smaller one at the bottom. Tt is, well to 
lay out the star on the top surfaces of 
both blocks in order that the matching 
‘cuts can be easily made in the exact posi- 
tions on both pieces. 

Block B is now planed to shape as in 
Fig. 5. The plane must be very sharp and 
set to take off light shavings. Rounded 
bevels, oF tapering grooves must. now be 
gouged out of this block as indicated in 
Fig. 6 

“The corresponding bevels on block A 
are, gouged out of the central part_ of 
each point of the star as in Fig. 3. The 
‘width must not be greater than the small- 
Gst width of the dovetail except in the 
angles marked C, D, and & in the dia- 
ram, Fig. 1. Place block B on block 
in the position indicated, at the, top of 
Fig, 8. If it can be forced down into the 
hole all is well; if not, alittle more mate= 


Bunstcrion 


) 


Purne 
Fig.10 


rial may be cut out of the angles C, D, | 
and £ in both blocks. Remove the wood 
from the angles carefully so as to obiain 
a snug fit. | 

"The mecting surfaces now should have 
flue applied to them, and block B is 
inserted: in block A and twisted around 
to the position shown at the bottom of 
Fig. 8 

‘The blocks are pressed in a vise or held 
with a hand screw until the glue is hard 
Afterwards block 4, which appears as 
shown in Fig. 9, is planed off to coincide 
with block B. ‘The writer found it best 
to plane down to within about 1/16 in. 
‘of the right size and finish with a file and 
sandpaper to avoid nicking out the fine 
points of the dovetail angles. The better 
the craftsmanship, the more perfect. the 
joint will appear, In no case, however, is 

‘much likelihood of the method's 

being discovered bythe uninitiated. 


ONE WAY TO SOLVE OUR 
MAGIC SQUARE PUZZLE 


YOU'LL WANT THIS BOO 


CARBORUNDUM 
ANNOUNCES A WEW /SSUE OF THIS 
PRACTICAL POPULAR WORK 


== ADVICE ON Smee 


How ro sHaneen 
WOOD-WORKING 


'ERE you able 


Ww 5]? |e] [as 
te work oot 8 
solution to the |22/14) 1 |W) 10 
foagie aqure puae 
in the last issue (P. | 9 12")'3| 8 | 7 
S. M., Feb. '32, p. [16/6 |28) 12) 4 
Too)?” It nota 
if you enjoy puzzles | 3 |20] 7 [24] 1" 
otra mero ta] ete 


up your copy of last 
month's magazine 
and try to do so 
now before reading 
further and learning the solution, 
Nx For convenience, the three plain blocks 
Rave been designated as a, B, and C on 
the accompanying diagram.’ is removed 
at the beginning. Then the secret of suc- 
cess is simply to transpose by moving the 


Delors being moved 


‘oblong block B and the remaining square 
block C, as follows: 


181 
18.1 | 

€ 2028 B 2116 17 18 19 C2038 

18 19 C 20.25 28 22 C 19 18 17 to C22 28.25 | 

20 10 18 17 16 21 B 24 25 20 19 18 17 16 21 

22.28.24 B.C 21 16 17 18 10 2025 (214 moves) 


‘This may not be the minimum num- 
ber of moves, but it is probably less than 
the average solver will take. you find 
you can solve the puzale in fewer moves, 
please send a copy of your solution to 
the Home Workshop. 


SANDPAPER SHEET HOLDS 
OILSTONE STEADY 


‘Maxy mechanics set an oilstone in a 
vvise so that it will not slip around while | 
tools are being sharpened. The same result 

can be obtained without that trouble sis 

ply by folding a sheet of sandpaper in 
two, rough side out, and placing it under 
the oilstone on the bench.—Savixo CaP, 
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+-TOOLS-- 


Exven if you had our 
‘first book, you'll 


want this new one, 100 
115 book in its original form proved so popular that 
"[ersctnacisi nealing nny tibiaardia have Gee ict 
to home craftsmen, contractors and carpenters throughout 
the U.S.A. and Canada. It was planned and written by 
Emanuel E. Ericson, well-known expert craftsman, Every= 
thing about sharpening edge tools and the proper use of 
Carborundum Brand sharpening stones given in most 
careful detail. 
The book also includes a fascinating “How to Build 
section, giving complete construction plans of useful 
and artistic articles. 


Sererabirreeaneend 
‘blah by THE CARBORUNDUM 
COMPANY = oasana ri, FL 


THE CARBORUNDUM COMPANY, Niagara Falls,N.Y, 
CANADIAN CARDORUNDUM €0, LTD, NIAGARA FALLS, ONT, 


‘Seles fice and Warchones in New York, Chicas, Banton, Philadelehia, Cleveland 
‘Deer, Cncnnat, Putsburd Mitek, Grand Rapid, Toront, Ont 
“The Carborundum Ca, Ld, Manchester, Ended 
Dsache Cariorundum Werke, Rests hl Dutacdoel Germany 


Niagara Fall, N.Y 
‘Sond me Seat New Tate Po Hh to Sharan War-torking Toot 
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TAKING PHOTOGRAPHS UNDER WATER 


Now you can hove the 
Hammer quality in a new 
ented, Improv 


THIN FILM OF GREASE STOPS 


SPOUTS FROM DRIPPING ‘ 
Special Introductory Offer A ras film of grease applic just low the ral 
spout of 3 beaker, graduate, or other container will 
Unt Mord ai 22 yo cn shila ery event the liquid contents (if tasially water) . 


‘ot the new Moyasle 
Sil uncon oF 23%c0 from runing down the side, Ordinary paafin wil 


“hatin the eovgon below ond tatet $F, OF any WAX oF grease that happens to be 


o your nearest Moydole decler——see for andy. This is an especially good 
{Youralf the ool valve in hese new May ber when making chemical experiments. 


@) 2) 
MAYDOLE 


pitcher spout will prevent dripping—Rov Eutos. 
TOOL CORPORATION 


Norwich, No. 


Rubbing erease 


Gripping down 
to thet outside 


SCRUB BUCKET EASILY 
MOVED ON CASTERS 


Ir a sstact platform fitted with casters 
is provided for the scrub bucket, it will 
save much unnecessary lifting and reduce 
by that amount, the drudgery of house 
cleaning. ‘The little truck is merely a 
square base made from 34-in. boards, with 
cheap casters under the comers and two 
strips of wood on top, if desired, to form 
a sort of recess which prevents the bucket 
from slipping off. Casters of the plate 
type ean be screwed directly to the base, 
but casters which have long stems require 
blocks to be placed under each corer. 
The latter type of caster was used in 
‘tees —— $$ — | ‘Rolle platform for a scrub bucket made of making the bucket holder illustrated, 50 
(City and State — Miiap pieces ef weed and feur cheap casters blocks had to be added—E. B, 

This in an inkrctry ler wn epi 


Cheek those sires 


1 Maydole Cold Chit) Maydote Patented Sui- 
in Psp Wrench 
1 Rewich Nesmer 


Gity and Stan — = 


Maydlo Dealer i 
Nee . 


March 31,1902 
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ASH TRAY REDUCES FIRE | 
HAZARD AT BENCH 


ta 


ee 


oe 


lighted ign 
n the workbench and 
into shavings and 
lammable materials can be avoid- | 
‘a ten-cent glass oF porce- 
fon a regular ash tray 
for any suitable dish or tray. Instead of 
merely laying a cigarette down, set the 
lighted end in one of the holes running 


Tae danger of 


reltes 


the cigarette 
smoked again, 


PROTECTING FURNITURE 
USED BY CHILDREN 


YHILDR 

furniture, es- 
pecially if made 
Df soft wood, and, 


‘ture used by « 
dren, can be pro- 


ber-headed 
‘or small disks 
felt at points 
where the pieces F 
are likely to Bumpers on chair 
strike each other prevent brulsin 

walls and woodwork. For exampl 
when a. chair is repeatedly pushed under 
a table in such a way that its back strikes 
the edge of the table top, both pieces are 
likely to be marred, but small rubber- | 
headed nails inserted in the chair as shown 
will prevent this—W. L. Favry 


LIQUID WAX LUBRICATES | 
STIFF WINDOW SASH 


Stipixe window sash and large, heavy 
drawers can be made to open more easily 
by applying one or two coats of ordinary 
liquid floor wax to the slides and con- 
tacting parts, After a window sash and 
frame have been painted and the paint 
is nearly dry, run a thin bladed knife 
between the sish and the stops to cut the 
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| Now..TAKE YOUR 


How CASCO Mended 
A Broken Heart... 


“T've used Casco for practically all my gluing work,” writes 
J.A.L. of Louisville, Ky., "from mending wood to BROKEN 
HEARTS! My litde gie! dropped her doll..Smashed its head 
«She was broken-hearted..but CASCO, like a good fri 

Fepaired the doll's head.-and so mended a broken heart! 


‘This actual letter is but one of the many we have received from men 
who told us how they used their samples of Casco. Send for yours 
today—and sce how useful the strongest glue made can be TO YOU. 


SAMPLE 
GASED «3 BLUE 


and do expert gluing jobs 
on EVERYTHING! 


By actual text, Casco 
flue ever made—and y 


WaTer 
PROOF 


the strongest 


"Take this large tral packageof CASCO 
—and also our FREE folder of uses, 
showing you how to do things with 
Casco you never thought glue could do 
cementing linoleum—aod gluing a 
most every kind of material: maki 


never glued anything before, you're sure 
to get perfect results on your frst job, 


Send This 
COUPON 
for YOUR 
SAMPLE 


Gy He 
Wr bers sy dealers wae a abv (ai, 


109 


ore 


CHOPPING © 


Try this extra-moist 
lather for quicker, 


easier shaves 


« keeps beard soft and limp 
from start to finish 


Dias ney sicher henrerextae 
‘moist lathee that will wile your wiry 
‘whiskers in a jiffy, With ic you'll follow 
through for dh quickest smoothes, soap 
pest shave ever. 


Ligh ony re you 2 
have they die gue Be ‘Bae abe 
arose ates dbo’ thie Lisbooy Libel 


Held 327% more moar tan 

ie dowses 

ted apo eae cs di tad 

‘dean wlthout cog, ulliog, 

shopping: 

Hernreaie cory shave 
ar next shave lather with Liebuoy. 


de how he ror slr if fice 
re 


Getthebigred tube of Lifebuoy Shaving 
Cream at your druggia’s today. Or write 
fee aTice tal tbe Lever Brother Ca, 
Dept He3, Cambridge, Mass. 


0 


BLU EP 


a hs ASSIST you in your home work- 
shop, Porviar Science Montauy 
offers large blueprints containing working 
| drawings of a number of well-tested pro}- 
ects. These prints are the result of a 
Pioneer effort begun by this magazine in 
1922 to provide readers with authoritative 
drawings at a nominal price. This service 
fas grown to be by far the greatest of is 
kind. Te is conducted solely for your 
benefit, so do not fail to take advantage 
of ital every opportunity. 

‘The blueprints are clearly printed on 
heavy paper 15 by 22 in. In the follow- 
ing list the blueprint numbers are shown 


Airplane Models 


(Junkers, 3ft, Fring), #290550 
Gorabinations Sorel, 123-1 3 


ane Grace, in 
Seaplane, Sorrie (Record 12 

Slagle Slick, Tractor, 30-im, 2 
{Feet (Record leh $034 By 


(omens 
Shor Wave Cusverter Unit, 7 3s 


RINTS 


to Help You in Your Home Workshop 


in italic type immediately. following the 
descriptive title. In ordering it is neces- 
sary to give only these blueprint numbers, 
Where the title is followed by one number 
only, the blueprint is on one sheet and 
‘can be obtained for 25 cents, Wherever 
there are two numbers, it means that there 
are two sheets in the set, and the price 
is $0 cents, Three numbers indicate that 
the set consists of three sheets and costs 
75 cents. In a few cases, too, there is 
more than one project on a sheet, A cou- 

is given below for your convenience 
in ordering. When using the coupon, be 
sure to enter the numbers correctly, 


Ship ond Coack Models 


Gatieon, Spanish Treawa 
Sapticer tirseins Hall) aba 


igeconch, Concord, 1161i6-17 
conch’ (Cody), Beall, with hora 


Arpt 
Bice 
Br 


Prem, Wondaring aba Jao 
3 Ciralar Saw, 1 i 


Send me the blueprint, or blueprints, 
numbered as follows 


Ne 


in payment (18 cents for encumber). 
Nene " 
Steet = i 
City and Stat ante 
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CHICKEN FEEDER THROWS 
GRAIN OVER WIDE AREA 


TEN it is feeding time in the poultry 

yard, the automatic device illustrated 
below calls the chickens by means of an 
alarm clock and then scatters grain within 
a circle of about 40 ft. in diameter. The 
‘motive power is an old spring phonograph 
motor from which the governor has been 
removed. This is mounted in a box on a 
post set into the ground in the center 


yard. On the phonograph 
turntable are two crossbars to scatter the 
grain. Above is mounted a funnel-shaped 
Fopper with an easy working door to close 
the lower opening. The alarm clock along- 
side the hopper has a spool on the alarm 
key. ‘When the alarm gocs of and the bell 
ngs, the spool revolves and winds up 4 
Cord and this turns on the grain and 
operates a trigger that set the turntable 
nee ig, causing the crossbars to throw 
the'grain-—-Rov E, Ha, 


LATHE WORK SMOOTHED 
WITH SANDING STRAP 


HEN work is 

being sanded 
in the lathe, the 
sandpaper becomes 
heated by friction 
sand often tears at 
the end which is 
held inthe band, ~\ 
if much } 


| sandpsser stop foe 
by backing up the tse ae'ed aaules 
sandpaper with an 

ld. razor strop. “The sandpaper is cut 
the width of the stop and both are clipped 
totes atone en ya lee pig 
paperclip ora spring clothespin. By thc 
‘method the ueieines of the sandy er 
Considerably prolonged. If 
Strop is not available. any st 
Canvas or ther comparatively strong cloth 
may be used-—Cuistow PF. Buaxe 
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Boice-CRANE 


Tilt Your Saw 
Not the Table 


‘So bindine 
es and 


alt howto tad 
‘Srong' window serest with’ cur" Handle 
Be Our Demonstrator 


Your teria 


tray be open. Your shop 
cr plan Von dete 
hats" Write fore 


fuse ln 11" 2 6 sis, Se 
athe, cling ut pope 


Firs DANGEROUS To Locate 

?Burnt-Out Fuses 

T And Other Electrical Trouble 

H Except With A 

Test-O-Lite 
a 


igh 


Hi-Speed Ball Bearing Lathe 


re Money can't bay eter, 11° x 42% sae, only $29. Also 
lg foes wide rane 


‘unlor Lathe ‘at $12.00, 


Dept. P. S.-3H - Toledo, Ohio 


Who’s the Best Shot 
in Your House? 


‘There's a question that will start an angus 
ent and provide more real wholesome fun 
than anytling we know about. 
‘Expecially tn those homes where there's a 
rowing boy, and a live comradely father. 
“And the right way to find the answer isto 
tine up in front of a Dalsy Target with a 
Daisy’ Pump Gun, and vee who can put ten 
thot closest to the bullseye. 
ts the finext way ever found to develop 
4 real comradeship between father and son. 
‘Make up your mind today to 
find out ‘who's the best shot In 
Your house. The safe, accurate, 
Daisy Pump Gun may bring out 
some unexpected talent that You 
never dreamed of, The Daisy Pump 
‘Gun tant merely a toy. You'l find 
‘the finest boys" gun ever made, 
with polished walnut pistol grip 
Mock and slide action, m true Fep- 
Tica of the rifles used by big-gamne 
Ihunters and explorers. A safc-gun, 
tind remaratiy accurate initarange. 
“Atk your dealer to show you this 
famous S0-shot repeater, for only 
$5.00. Other Daisy models, $1.00 
{o8.00, js 
Iiout the coupon below, get 
‘Target und = copy of 


the Daisy Manual, which tells boys 
hhow to aboot and drill, It's free 
to any boy who sends this coupon, 
Daisy Manvrscru 
‘Plymouth, Michi 


Special Target Offer! 


we Comrany 


Datsy Mra. Coy Plymouth, Mich, 
Gentlemens 
Enclosed find 50 cents for which please send moe 


‘tthe Beiny Maman, containing tnwtrections or 
‘Sian target racice 


Stened, 


Amusing Crepe Paper Figures | 


By 
DOUGLAS LEECHMAN 
al novelties 


Ts dogs and other a 
are sometimes made from pipe 


cleaners, but similar and in some 
respects more unusual results ‘are obtain 
able with nothing more than crépe paper. 

Start with a strip of crépe paper about 
1 in, wide, torn from the edge of a paper 
napkin parallel with the grain. Twist this 
strip as tightly as possible between the 
thumb and forefinger, forming a long 
thin thread which will, with the average 
napkin, measure about 11 in. When no 
more twisting seems possible without 
breaking the thread, allow it to kink in 


—— 


h rx 


ot the “paper pope 
So"ihat the novelties will wand 9p 


the middle, forming a double, twisted 
cord. ‘This’ should, in turn, be tightly 
twisted, 


Ata point about 34 in, from the “loop” 
(originally the middle), pull the two units 
slightly apart and form two small branches, 
each about 34 in. long. These will twist 
fon themselves, a tendency which should 
be encouraged with an additional few 
twists, thus forming the ears of the dog 
Nearly 4 in, farther down, slightly 
longer branches are pulled out for the 
front legs; and 1 in, farther along, the 
back Jegs are brought out, leaving a short 
length for the tail, which’ is composed of 
two free ends twisted on themselves, 
Now bend up the ears, the neck 
10 the proper angle, turn di 
curl up the tail, and press 
Various parts into the desired positions, 
‘A cat is made in the same way, except 
hat the head is formed by tying’ a knot 
in the end of the double cord which forms 
the tail in a dog, and the two free ends 
are then teased ‘out to make the cat's 
‘A man is similarly made except that 
are suppressed and the “tail” is 
absorbed in shaping the legs. Women may 
he represented by adding a small triangu: 
lar skirt, Men and women may be made to 
stand by providing the man with a walk- 
ing stick and the woman with an umbrella, 
thus providing three-point supports. 
Attached to a slip of bristol board wi 
a drop of glue under each foot, these paper 
figures make excellent favors and place 
cards, and manufacturing them is a never- 
failing source of amusement to both chil- 
dren and grown-ups. 
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MARBLE ROLLING PUZZLE 


TESTS ONE’S SPEED 


[WOULD seem to be a simple matter 
to drop a marble into one hole in this 
innocent looking little box and let it roll 
out of the other, but there is a trick to it 

Nu can have a good deal of amusement 


in watching your friends try to do it, 
especially if you fix a time limit of ten oF 
fifteen seconds, Tell them to tip the box 


fin any 
can be rolle 


vay they wish, Actually, the marble 

Uhrough in about four sec- 
fonds ‘by dropping it into hole 4, then 
Standing the box on, edge with ‘bole B 
dlown and tilting it edgeways, first to the 
left, then to the right, next'to the left 
and’ finally to the right. ‘This method is 
made necessary. by the arrangement of 
the three partitions, which are placed as 
shown in the drawings below, ‘The ends 
and sides of the box should be made from 
4 serap of wood about 5/16 in, thick, and 
the top, bottom, and partitions from a 
Piece ?% in. thick. A'eoat of paint or stain 
will improve the appearance of the puzale 
box—Dowaun W. CLARK, 


New Delta Band Saw 
Wins Woodworkers’ Approval 


"THE xem, improved 1032 Datza Rand Saw has 
already passed Its workshop tests with Aying col- 
cr, The alstlutely Rigid Frame, Balanced Dise Wheels, 


‘Tensioning Device, Large Capacity, and Special 

Guiles make this an exceptionally safe, accurate, fast~ 

iting machine capable of giving’ years of good 

vice. Woodworkers everywhere are also welcom= 

the sew Della. Hand Saw "Sanding. Belt" an, 

sigue aftariament that eliminates many tedious hand 
ding eperations, 


FREE Catalog 


Send for your copy TODAY! 
Eeythlet fo he omen 
ondgorieesptotestoal 

ti 


‘re er 


10 Day Trial 


_ Basy Terms so ord: 


‘st complete Delta line of motor-driven 
features, Alt de 


DELTA SPECIALTY COMPANY 
(Divison of Delta Mfe. Co) Den 
3775 NW. Holton St. Milwaukes, Wis. 


DELTA SPECIALTY Go. (Dir of Del Migr Co.) 
3223 Hatin Ses Dep 32 


DELTA Tools Save Time 
Money and Labor 


They take all the drudgery out of woods 
working. They enable you to turn out 
better work in less time, They bring the 
finest profesional cabinet work within 
the reach ofall. They combine compact- 
ness, practicability, convenience, and 
attractive low prices. 


iF 


= 
Winter eveniass Could wot, be mee sleacally and 
iF Speet han ascrbling a Bot from vo of 
7 Beast 
he Weck System 
fay 


eat baiiting aw beco 


ESRD 1G cents fr 1053 catalog, 


J. B. WELCH, INC. 


3144 North 31ct St. Milwaukee, Wisconsin 


POLISHING SHORT WORK 


To routs and round off the ends of 
small pieces of rod after they have been 
filed, place them one at a time in a hand 
drill’ or brace and turn them on a piece 
‘of emery cloth laid on a heavy piece of 
felt—Waua Horsten, 
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NOW-A Powerful 
New Il-Tube 


Super 
Heterodyne 


Pentode Tubes 
Variable-Mu Tubes 
Automatic Volume Control 
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Mail this Coupon for Complete 
Details and Big FREE Catalog! 
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TAKING GHOST PICTURES 


(Continued from page $5) 


photographs, i the same finished picture. 
fe'is pecestary only to mark the ‘proper 
positon and site for each one on the ground 
Pass and make succeaive exposures for each 
Of course, a black background cloth is wed 
in cach ease. 

Aside ‘from ghost pictures, all sorts of 
amusing tick pictures can be taken by the 
‘Sme general method. A typical eamplc i 
fhe picture of a man or woman ime 
hhug "slass bottle. “in this ‘ase a close-up 
view of the bottic is first taken against 4 
Tairty “dark. background. The postion of 
the figure & marked on the ground slass as 
though it were inside the bottle, and an ex- 
posure is made. As with the ghost pictures, 
the plate or cut film holder is then removed, 
and’ the exmera is "moved until the gure, 
Handing against 2 totaly black gackground, 
appears on the ground. glass in the right 
SEP an atthe ght ple, Acco 
posure completes the job, 

‘The plain ghost picture first described ie 
casy to\take with any type of camera, a5 90 
snecial apparatus is required. Other double- 
‘exposure ghost pictures and the various trick 
Photographs such as the Higure im the bottle 
bre dificult with the ordinary rol-ilm camera 
ieause there is no way of determining the 
Position of the image on the fm, 

'A large sheet of dead black cloth fs about 
all that needed for doubleexposure pie 
ture if your camera: permits focusing on 
groundass screen. ‘A good, solid tripod 
Bat course, a neceaty, 

‘Another Interesting trick photograph that 
‘can be taken with ‘any type of camera i 
the pleture which shows the same person in 
tyro diferent postions. "As iti ebviows that 
‘one person cannot be in two dllerent places 
‘ich a picture always: proves mystifying. 

(N picture of th type is shown aie 
bottom of page 85. ‘Here ‘we see. a man 
sted atm diferent char in two dierent 

tions in the same picture, 

"Photographs lke this are made with the 

cf & simple mak placed over the Jens 
Of the camera. The illustration in the oval on 


Ban, Samal ening et ine paper. 
fs is formed by drawing straight ne 
scr the dk rar one ee Bo cating 
Out along the straight ne and that portion 
of the circular edge oe 


TT BE gamers it et up as rly as posible 
on the tod ‘Then the maki paced 
over the lens with the openiog at one aide 
fe ide toward which the man sting 
normal exposate i made. The man now 
‘ifover to the other chair, and the paper 
task {s rotated tl the opening ie at the 
‘Oppmite ide. Another eapesure i ven, 
‘Once: the proper combination of mask 
opening and leon stop has been worked out, 
{Ging this type of double exposure picture 
Bute simple. The idea, of tourse, that 


thelmask permits only on side of the nest 
tive to be exposed at 3 time; and the opening 
‘the mask should be such that the two 
exposures overlap at the center so that n0 
ivi ine wl appear, The iat es 
in the fact that the proper ‘mask opening 
‘aries with the lens stop used, the type of lens, 
focal lenzth, and 30 on. Consequently, you 
will have to do some experimenting belore 
You seta perfect blend at the center of the 
picture. If the opening i too wide or the 
Kens stop is too large im proportion to the 
smack opening, a dark. vertal streak 
appear in the center of the picture. If the 
task opening & too small or the lent stop 
{oo small in proportion to the mask epeninz, 
there wil be a white streak up and down the 


310 
Sor the best 
TRICK PHOTO 


Porvtar Scrxce Moxtity will pay 

S10 for the most_photographi 

perfect trick picture taken by 

blecexposure or any other method 
eK 


‘vour entry 
"HE you wish 
and negative returned, yend 
sped envelope 


‘he 
{Pe S. M,, Nov. ‘3p, 
Those entrants, winning honorabl 
mention are as fellows: CH. Clap- 
Y.5, Cyrus G, 

ik, Michi A. W. 


winner of the December, 1931, cone 
Test will be announced next month. 


middle of the picture, 

The quickest way to. work out the com- 
ination is to make a mask with an open- 

‘about one fith of the distance across the 
lens and try six exposures one after the other, 
starting with the largest stop and using a 
fimaller stop each time, After. seeing the 
result of these test exposures, you probably 
will hit the precise combination on the next 
oll of six pictures. Of course, if all the 
pictures on the first test roll show a white 
Streak, the opening in the mask should be 
made wider, and vice versa, Remember that 


the ‘camera’ must not. be moved between 
‘exposures and that the two exposures for each 
picture should be exactly alike, Furthermore, 
the proper exposure will be several times 
‘what you would normally give for that 
Particular Tens stop. 

‘This particular type of trick photograph 
sometimes is of practical value, For example, 
the photograph ‘of the child iaking a book 
from a row supported by two book ends on 
page 10 was made by double exposure, as 

fone book end was available, ‘This single 
Ibook end was photographed at both ends of 
the row of books by the method outlined. 


Another article by Mr. Ryder is scheduled 
Jor the Aprit iss. 
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JIG-SAW PUZZLES ARE 
EASY TO MAKE 
(Continued from page 80; 


Feed the wood slowly and at a uniform 
rate, as the quality of the finished cut 
depends on the manner of handling. After 
a little practice the amateur will find he 
‘can make the cuts easily and without guide 
lines, However, if the beginner desires to 
draw lines to guide his cuts, the following 
method, which eliminates the necessity 
of marking up the surface of the picture, 
is recommended: Cut a sheet of tracing 
paper to a size equal to the 1 in. oversize 
dimensions of the plywood and moisten 

thoroughly. Then coat the four edges of 
the paper with glue for a width of 34 in, 

forming a border of glue around all four 


|: <a cee 
NOO AmeRICAN' SAW BLADE 
(elreent to re Yen) 


Cg 
is 300" tem 4 
SPECIAL BLADE FoR PICTURE PUZZLES 


(Gaa reetn To'THe Incr) 


f 
INTERLOCKING 
«i 


place the tracing paper over 
the picture’ and. smooth down the edges, 
Deing careful to see that no glue gets 
fon the face of the picture. Allow the 
flue and paper to dry overnight. The guide 
lines then can be drawn on the tracing 
paper. ‘The paper is wetted so that on 
dying it will stretch taut over the picture. 

‘Many commercial picture puzzles are 
assembled of pieces which have been cut 
{o various shapes to represent. familiar 
objects and letters of the alphabet. "This 
aus a certain novelty to any puazle, but 
it is a patented feature and ‘cannot be 
used in making puzzles to be sold 

If the cuts are made carefully and a 
rood grade of wood used, the edges of 
the various pieces will be’smooth. How- 
ever, if partially rough edges do result, 
they’ can be smoothed up by rubbing them 
with a piece of bone, a gilder's agate, oF 
an old toothbrush hae 

sperts at picture puszle making have 
found thatthe interest aroused by us 
ale depends to a large extent on the choice 
of picture, ‘The pictures should be at- 
tractive in themselves and should not con- 
tain too much of any one color. Pictures 
showing large expanses of sky, water, of 
grass therefore should not be used. Also, 
in pictures containing figures, the faces 
should not be cut across, but the com- 
plete face should form one piece 

By gluing a map of the United States 
to a piece of plywood and cutting along 
the border lines of the states, an interest~ 
ing puzzle for children can be made, 


es 
We've made 


money and a 


this REGAL!” 


“There's nothing like accuracy for buil 
‘2 reputation and getting. better 


Yet the Repl comparatively low 

iced tool Is sil lower priced when you 

Fansider its features-eight speed selective 
Siding feared headstock, one piece apr 

‘wick change geared. feed, seperate. Teal 

Screw for chasing features usually foul 

nly on higher priced, heavy duty lathes 

deflection "between headstock 

, aren 

ment tests in proportion.—show 

{io which thie lathe 


matic lathes for’ the big 
manufacturers where pre 
to the thousandth of an’ inch is normal 
shop practice. 


Bs and cing 100 
inated cance ofl 1 Qe 

vpete $8.08 
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NEW finch Junior LOO%" 


© Precision Lathe 


foc ure in home work shop, auto service, 
electrical work, tool room, manuf 

Ing: Inboratory—in fact for all elaecs 
of fine precision jobs. 


Send for Your 
FREE Copy 


a. 
NEW DRIVER 
MAGAZINE 
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A taibtock, which & 2 cast metal frame 
fs fitted to the bed so that it can be moved 
along and’ clamped at The tail 
Stock carries a hollow i 

Tine with the shaft in the headstock. The 
spindle can be moved back and forth in the 
{istock by means of a screw arrangement, 
and the end facing the headstock is internally 
tapered to match the beadstock shaft bole 

"Two tapered steel rods, with a. 60-des, 
point at the large end, are wedg.d into the 
tapered holes. ‘These are called the live and 
dead centers because one turns and the other 
does not. A simple faceplate screwed on the 
shaft end and some means for supporting 
the turning tool are the only additional parts 
necessary to complete ihe simplest lathe, 


LTHOUGH itis posible to do exelent 

‘etal turning with a hand tool supported 
near the cutting edge by a rigid bar as in 
wood turning, it takes great skill to do good 
work, Even the simplest form of slide rest 
IS much better for model railway work. The 
slide rest is a metal piece fitted to slide ao 
the bed, and it carmies a tool post in which 
the cutting tool can be clamped. As now 
made, the slide rest always has a mechanism 
that permits you to move the tool in and 
fout to make facing cuts as well as lengthwise 
for straight turning. 

From the model railway man’s point of 
view, the nest elaboration on this simple 
lathe is the type that has a back gear. IE 
the pulley on the headstock shalt bas three 
steps the addition of a back gear adds three 
more slower speeds with correspondingly in- 
Sees | “Whites bower 

Tn back-geared lathes the stepped pulley 
fy mounted to turn freely on the headstock 
shaft with some form of lock whieh fastens 
i to the shaft when the back gear is not in 
‘use, A amall gear is fastened to. the small 
fend of the pulley, and this engages with a 
larger gear ona shaft mounted back of the 
headstock shaft, On the other end of this 
‘extra shaft isa small gear that engages a large 
‘one rigidly mounted on the main shaft next to 
the large step oa the pulley, The extra, o 
back-gear shaft, ls mounted on an eccentsie 
fand a lever turns this eccentric mounting to 
throw the two pals of gears into or out of 
took, The effet, of course, 1s 0 Unterpoie 
Between the steyped pulley’ and the lathe 
shaft or mandrel’ a double reduction, gear. 

‘Most thread cutting work on model rail- 
way rolling stock is of such stnall diameter 
hat it is a seaste of time to do it in the 
engine lathe. Except for an occasional special 
job, most of your thread cutting can best 
be done with small hand taps and dies. In 
many eases, however, you will find the lathe 
‘useful ‘to help You start the taps and. dies 
faa straight line 


ET even if you discount the value of 

thread cutting ‘mechanism for’ cutting 
threads, it stills exceedingly valuable because 
it supplies a very useful power feed for the 
carriage in taking long cuts on straight turn 
ing. Because of the smooth feed of the screw 
‘cutting mechanism, a better finish will be 
obtained. The screw cutting mechanism, in 
its simplest form, is operated by a train of 
sears from the headstock mandrel to a long 
threaded od or lead screw, which ic fitted 
lunder the apron or front section of the tool 
Carriage. A split-nut clutch is fitted to 
the latter. ‘The mechanism is so arranged 
that different gears can be fitted in the train 
to obtain the proper speeds of the threaded 
rod to cut fine oF coarse Uhresds, 

"The remaining lathe feature of special value 
to the model railway man is a compound rest 
| The ordinary tool rest, as already mentioned, 

is designed. to provide both lencthwise 


THE LATHE IN MODEL RAILWAY WORK 


(Continued from pase 08) 


and crosswise motions, By means of addi- 
tional parts, the compound rest provides an 
adjustment so that the tool can be fed into 
the work at any ang! 

‘The tread of all wheels for model rail- 
ways are slightly tapered. “By setting the 
compound rest for this angle with the axis 
fof the wheel, you can finish every tread to a 
perfectly uniform shape. ‘The anges, too, 
have a slight angle; they are not simply 
parallel sided disks on the edge of the tread. 


LAIN bars canbe turned to smaller dam 
evs by iling center hole im each ey 
ng the bar between the centers on the 

itersed dong t wits hibe dog amped 

to the bur ao that its ta tks foto the Blot 

Uefa However» chk that may 

te screwed on the mandel in place of the 

{ecepiste extremely ef foe Moding sal 

rods expecially i a short pce Isto be made 

{rom 2 fone red. ‘The untied portion of the 

rod can be allowed to projec through, the 

hack 'and. the bole tn! the spindles "This 

Sives cating off and centering"one end an 

Sho permits turing he ati sure With 

‘ne setting of the work. 

"The three-jaw. soll chuck in which all 
three awn move al once and. which auto> 
tnatcally centers round work Is perhaps the 
most. useful. The fourejaw independent chuck, 
im which each Jaw ty separately adjusted, wil 
dy" anything that the roll huck wil do, 
Shboush it take alot more time to set Up 
Grdiary round work. In addition, krolaly 
shaped pecen cam be entered in any. Wa 
Getred ade Uherefore: permits various ‘ec- 
centric turing, deine, of boring operations 

‘Asma! chuck’ wid taper aban 
so that it can be used in place ot ether the 
ive or the dead center is vitally portant; 
In'fct, You can hardly get along Without I 

As forthe miling tachment, ths Is 8 
relatively expenive piece of apparatus which 
trill cont yo from S30 40 $40, Iti mig 
fete you ar bldg sa pe 
Tocomotives; but you are handy with a 
you can get along without i 


Another model raitoay article for beginners 
is scheduled Jor carly publication, 


WOODSMAN'S KNAPSACK 
ontinued from page 86) 
saturated, Squeeze out the exces, but do 
fot wring. Irnmerse immediately in No.2 
Sod ‘et sland a few minutes; then work 
the material around in the solution to insure 
a ‘complete reaction between the soap and 
the sulphate solutions. "Hang. out to dry 
out wringing, 
‘Siraps.” From the 9-in, piece of leather, 
cut off two strips 2 in. wide, the full ength 
Cut the remainder into Lin. strips, Cut 
fone. of these strips into 4-in, pieces to be 
tied Tor fastening the strap buckles to the 
Sick. “Cut three of them 2 in, lon. and 
‘Sve the 2-in. end pieces, “Cut the remaining 
se in the middle, making two 13-in 
piccen, Make straps of the three 24.in, pieces 
And the two 13-in, pieces by pointing off 
fone end of cach and punching a series of 
Ihaes large enouzh to take the buckle tongue, 
down the center, spaced about 34 in. apart, 

"The two 2 by 26 in steps of leather should 
be, cut as shown at C, 

“Three of the 1 by 4 in, pieces are cut to 
fit the buckles by bending them double and 
cutting a slot in the center of the bend as 
St D, wide enough to accommodate the 
ioneue ‘ind. about. $4 in. long. The long 
arrow ends of the 2-in. shoulder straps 
fre trated the same way. (Continued em 
bces7) 
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WOODMAN’S KNAPSACK 
(Continued from pase 116) 


Assembly, Holes must be punched in each 
bbuckle piece larze enough to\take the rivets, 
With. the buckle in place and the ends 
together, punch two hoks through both 
Usicknesses of leather one hole up near the 
buckle and the other out near’ the ends 

Three. buckles are fastened to the ‘sack 
cover—one at the center arc one about 3 
in. from each end. Place one thickness of 


Big Value! @ thicknes below Wued vet gees Be 
BENCH SAW sure that the front rivet goes through the 
pes as we we ees meee 
GEREWG eS cae eee | 
ee SS a alae Ses 
174 ev, waren one || WHAT SIZE KNAPSACK TO MAKE 
took ror THe run wame 
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Thee week 


wes the material foe the ap 
74 fae, derk, $0 fe, wide 


‘The 24 in, lone straps are riveted to the 
bottom of the sack with the ends at the 
very bottom—the fold—of the sack. The 
Straps, which must ‘be directly ‘under the 
hhuckles, are fastened with two rivets. Use 
the 2-in, ends that were cut from the straps 
‘as reénforcements to be used on the inside 
Of the sack, 

‘The two 13-in, straps are riveted to the 
bottom of the sack, on the back, 1 in, from 
the outside ends, and are reénforced as the 
others were 

iickles are riveted on the lone ends of 
the shoulder straps. The D-ring i fastened 
to the other ends of the straps; this is done 
by using two of the 1 by 4n. strips. The strip 
is passed throush the ring and the ends riveted 
to the end of the strap as at F. ‘The D-ring 
4s fastened to the sack 4 in, bdow the edge 
of the top, in the center. The piece of 
leather is fist riveted to the ring; then the 
Whole. is riveted to the. sack—using the 
leather reGnforcements ‘inside as was, done 
before, 

SE caval space eyes ar put into the 
34-in. top hem of the flap, and a light rope 
{5 passed through them, in and out alternately. 
Tie'a knot in exch end of this draw string 
so that it will not pall out 

Packing the Sack. In packing this sack, 
the blanket is first folded into a bundle about 
24 in, square and placed so that it will come 
text to the back and act asa padding. “The 
flothine sn foodstue go. im met, with the 
‘shes ast. ‘The draw string fe pulled tight 
and tied, the cover strapped down, and you 
fre ready for the tral 

Tump Line. If extra heavy loads are to 
be carried, a tump or head fine i needed. 
This line is made of a piece of 2 in. wide 
leather long enough to go around the fore- 
head, with 1-in straps fastened to the ends of 

- Buckles are fastened to the ends of the 
‘sick about 1 in. below the top. 


Am article by Mr. Merrill on making moc- 
catins, the most comfortable of all footwear 
Jor outdoor use, is scheduled for April. Other 
camping articles will follow. The author i 
| a teltbnown Maine guide. 


Henry C. Sehiercke, Ghent, New York 
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A coe-up showing 
‘ith propeller and 


ccted hy sturdy ae, 


Warervare which in the 


past have been traversed only by row- 
‘bout or eance, will yield their pleasures 
this year to owners of the Camp Mate, 
the Mullins shallow draft tunnel-stern 
‘motor boat —a worthy companion of 
every sportsman. 

‘The Camp Mate has 15}4-foot hull 
of Armco Ingot Iron, and a 4-eylinder 
motor of 12 to 15 horse power with a 
speed range of 2 to 12 miles per hour. 
A single forward cockpit seats four 
comfortably. There is plenty of room 
in the engine cockpit for your fishing 
fo shooting gear. Its metal hull can’t 
‘Puncture, snag or waterlog. You can 
run it aground at full speed without 
damage. Life boat construction, with 

sree air chambers, keeps the boat 
afloat even when it's fall f water. 


TWO NEW SEA EAGLES 
arte nd 


sa ae 
eres 
Err 


swine 
Mineo pce the 1003 Wn 


Mullins Manufacturing Corporation 
Boat Dnsion..515 Mil Shee..Salem, Oo 


MULLINS 


F.0.8 SALEM, OHIO 


(© Please wend te information regarding the New 
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SLEEP TONIGHT 


vara That shoulder bart so mach 1 
ide’ sp ata lastnight 
wont btber you tonight, 
Show’ wil fi to sbrt ede 


STIFF JOINTS 


—sore muscles 


Don’t lose precious sleep because of 
sore, aching joins or stiff neck. Just 
pat on Sloan's Liniment. Lnstancly 
fresh blood rushes to the sore spot, 
Circulation is restored, stiff joints lim 
ber up, You feel warmed, soothed, 
relaxed. You sleep ... Geta fresh bot: 
tle today at your druggist’s. Only 35¢. 


SLOAN’S 


Liniment ee 


Wanas UKE 
SUNSHINE 


cabinetmaker’s hot or hi 
slue, or high-grade liquid 
slue, as preferred; and two 
Or three 154-in, fine bristle 
paintbrushes for applying 
the finishing materials 

The parts of the coffe 
table as you will receive 
them consist of the follow- 
ing. which are illustrated 
jn the photograph at the 
right 

‘One top A with molded 
edge 

Four scalloped rails B 

Two turned | 

Two feet D. 

One top rail E 

One stretcher or bottom 
nil F 

Two. turne 
G, notched at top 

‘One upper rail for gate 
A, bored for pivot 

‘One lower rail for gate 
J, bored for 


osts C, 


‘One block K to be sawed 
in half for making two 
stops, 


Hardware: 1 pair brass 
hinges; screws for hinges 
screws for fastening. scal 


loped rails to top; I metal fe Gull 
washer 

All necessary 5/16-in. dowels for jo 
and two J4-in. dowels for the gate pins, 


No camp 
1S COMPLETE 
WITHOUT A CANOE 


‘A gover beings al the Beaty of mie of ater 
So" the gc of your cation, Theres Sane 
hol a ay lakes tbe exponng 
upline eqnesiogs ty fected teat 7 
fk 


enborbly 
mo eancing iy mot ap erpensve acy 


‘Towa give yearn ned pess of Med te ih 
Wiite foe'a es 


i Ginghies. “Wete tolay!” Oh Tors 
21st Stain St, OM Town, Sam 


“Old Town Canoes | 
powwow 


‘A definite program for getting abead 
financially” will be found on 
page four of th 


HOMEMADE WEDGE CLAM 


How blocks and wedges may be used to 
the ate toxetber, and two types of clamps 


COFFEE TABLE IN MAPLE OR MAHOGANY 


‘This ts the complete cater ¢ 


—; 


it, The parts are made 


Three cans of the Guild's new process 
finishes and sufficient cheesecloth for make 
ing the necessary pads, 

Since the parts are ready for assembling 
as you receive them, the first step is to 
make a trial assembly without glue, Attach 
feet D to leg posts C with dry dowels, 
and fasten top rail £ and bottom rail F 
to the leg. po 

Assembl 


the gate from parts G, Hf, 
the Yin. dowel pins (on which the gate 
turns) into the top and bottom rails of 
the gate in the holes provided 
Now remove the top rail from the leg 
pot assembly and place the gate in pose 
tion withthe metal washer between Hot. 
tom rail J of the gite and the bottom 
fail F of ibe leg assembly, Observe that 
the notches in the gateposts fap into 
Sides of top rail £ of the le assembly 
Replace the top rail, Examine the assen 
bly" ertcally, rst to ace that all joints 
Is and. second, to. fasiliare 
ourself wih the ‘construction 80. that 
Fou can proceed with the gluing without 
hesitation. ‘Then disassemble the parts 
With joints as accurately made as thes. 
the problem of gluing is @ simple one. I 
means for clamping’ the. parts together 
with moderate: pressure. If cabinetmak: 
c's bat clamps are-avallable, they are 
the most convenient to use. but in their 
absence wedses may be quickly prepared 
to serve the stme purpose as shown in 
the drawing at the left Once a joint bi 
heen ‘clamped, do not” jar or disturb fi 
in anyway; this is most. important 
Apply alae in (( 1 
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COFFEE TABLE IN MAPLE 


OR MAHOGANY 
(Continwed from pase 115) 


nod shang Oni 3133. 
tales sat Bae, 


EMPIRE LEVEL MFG. CO. 


“ive Mode adel & Supply Co, snr: 


Senet 


pcg pes "ber dosgne tor Sere Week, 


it. WILD, 510 £, 11 Street 


Laos, Now York Cy 


‘This Book Has Helped 
‘Thousands to Success 


‘ ee 
eens Don te ia Comtact te 
SNS ens "Clock, "Postpaid #200 


the dowel holes, om the dowels, and on both 
surfaces. where’ two parts come. together. 


If hot glue is used, work very quickly before | 


tlue has time to become chilled. 
“The first step in gluing is to assemble the 
sate, The easiest way to do this is to lay the 
fale parts in their correct position on the 
top of a bench (or any flat surface into 
which you do not mind driving nails) 
that rails H and J are exactly parallel to each 
‘other and that posts G are both set at the 
Same angle, Now trace around the assembled 
fate, drawing the outline on the bench. Re- 
ve the gate and mail a strip of scrap wood 
to the bench along the line which represents 
the bottom of gate rail J, as shown in the 
upper drawing. Nail oitier blocks in. the 
positions indicated, keeping them. slichtly 
Outside the penciled outline. Then saw out 
‘wedges which you can drive between the 
blocks and the eate members to press the 
joints together. When these are ready, apply 
flue to the joints, push them together, drop 
the frame into the improvised clamp, 
drive the wedges into place until the 
have been squeezed tight and the shape af the 
ate coincides with the penciled outline. 


EXT glue the feet to their respect 
leg posts. Two clamps suitable for this 
purpose ate shown st the bottom of the 
drawing. Be sure that the feet are placed 
‘correctly on the posts —that is, s0 the dowel 
holes where the lower rails join the posts 
are at right angles to the length of the feet 
Allow the gate assembly and the two lee 
assemblies ample time 10 dry, according to 
the kind of glue wsed. 
Tn the meantime, round off the top edger 
‘of the scalloped rails B with a hall 


Each should be cen- 
trally placed along the edge of the top and 
should rest against the Inner projection of the 
molded edge of the top, which has been pro- 
vided for this purpose. ‘Since the screw holes 
tre already dellled Uhroush the top, the rails 
‘an be fastened at once with screws and 
flue, and the top set aide for the glue to dry 
If the gate assembly is now dry, remove 
4 from the clamps and glue one of the 
dowels into each of the central dowel hot 


THE neat operation isto acre lex posts 
€ and upper and lower raile E and F, at 
the same time placing the gate in ponition. Tt 
‘will be seen that three long clampe (of either 
type shown in the drawings) will be neces 
sary—one to draw top rail E down again 
the end of one leg post, another to draw 
the other end of the top rail down on the 
other ex post, and a third to squceze the 
two leg posts against the ends of lower rail 
F. Do not forget to place the washer between 
the gate and the lower rail of the lex as- 
sembly so as to provide the necessary cleat 
ance. Be sire the frame bas no twist and is 
perfectly square. Use a try-square or a 
Steel square to test it, or measure diagonally 

oss Inside the frame from left top to right 


bottom and from right top to left bottom. 
‘The two diagonal measurements should be 
exactly the same, If they are not, adjust the 
lamps until they do_ correspond 

mn the lie is dry, round all sharp 
edges with a. fine rasp of'a file and No. 00 


Lay the top on the framework, center it 


See | 
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a cracked water jacket 
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the crack and give ta 
few ‘minutes to metale 
Ise. 
B. Long. crack. Put. the 
Smooth-On under a 
metal plate, held with 
‘ap screws. 
©. Piece broken out, Fit 
the piece ack with 
Smocth-On in the break 
and bind with metal 
Straps 
D, Heles or thin spots, Cut 
Weak metal away, bevel 
Ick, it with manhole 
piste, “and. force. the 
Smooth:On in tight with 
screw. To. make” an 
Extra ‘neat jy, cutoff 
‘outer end. of screw. 
Use’ Smooth-On also Yor stopping all water 
gasoline or exhaust gas leaks and for Ught 
hhold'at screw threads of mits hub caps, etc 
Typical home repairs that con be made’ per< 
tely th” SmoothOn' Stopping en 
steam, water fa, oll oF stove pipes, mending 
break or leaks in Turaages and boler, 
or, tanks, sinks, pots and pals, makin 
Toove handles ight on umbels, knives, hams 
ser, rushes, drawers et, Ughtening lose 
sere, hooks, loch door knob, ee 
‘To, get. perfect results 
write to tis for and aut 
the  Smooth-On "Repale 
Book, 
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Ing hardware tore oF ff 
wcesary direct from 


FREE 
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infectious diseazes. Especially valuable as 
sources of this necesury ingredient in 
balanced ‘diet, learned, are orance, lemons, 
tomatoes, raw cabbage, turnips, onions, ap 
piles, bananas, carrots, pineapples, spinach, 
And’ string’ beans 

"Not lang axo, ihe rats in the Home Eco- 
nomics Inboratory” revealed am interesting 
hew source of vitamin C. By allowing dried 
tetas and peat to sprout the foot in 
them are changed {0 othee substances rich 
in the desired. clement. "The cooked sprouts 
ae said to make a wholesome and palatable 
dish When tied out by means of the living 
test tubes in the laboratory, they were shown 

‘valuable source of the ant-scuy 


vitamin, 

‘When I visited Dr, Munsels laboratory 
T found, the white rats being served. water 
melon, Tests were being made to find out 
what vitamins it contained. ‘The results later 
showed that the melons are a good source 
of vitamins A and C, and that they contain 
Small hut detectable amounts of Band of C. 


HE. menu prepared for the rats, each 

food being Served to a different group 
fof test animals, included. at ‘the time such 
4 wide variety’ as olives, honey, pork chops, 
Seast, Liver, apples, and grape’ Juice Inc 
dentally, 1’ was discovered that honey con 


tains no! vitamin, 

‘Some sixty of the white ra 
beginning to take an Inter 
rounding, 


were just 
st in thelr su 
Alter being deprived of vitami 
al weeks, they had had Thom 


proved for the fist time the existence 
Sitamsin Ain this fruit 

‘A'method for supplying this 
concentrated crystalline form is pi 
two scientists of Oberlin” Colles, 


Henry” N. Holmes and De, Henty 3 
cestee, Ata meeting of the American Cheri 
| eal Society, ‘they recently reported. a. new 


process for extracting earotin, the vegetable 
piement which the three Dritish ‘chemists 
1ave just’ proved ‘contains the Tong-sought 
haste: mater amin A. By means of 
their process, they” say, earotin ean be ex: 
tracted. from’ carrots rapidly anid at a com- 


other made before the same scientife. body 
by Dr. R. G. Turner of the Detroit College 
of Medicine. and Sureery. If you don't 
like spinach, he says, you soon will be able 
to ket your sential vitamins by svallogting 
© pill or taking & “shot In the arm” with 3 
hypodermic needle, He has carried on 
Jone scries of tests in injecting various vita 
mins in concentrated, form into laboratory 
‘animals and has found the results to be un 
Temi” satisfactory 


TT AxiNG 9 groups of ts sulfone 
from lack of vitamin A, he fed one food 
containing the missing clement and gave 
Injections of the needed vitamin to the other 
roup while continuing the rations the same 
fae before, ‘The rats getting their vitamins 
by injection gained in health just ae rapidly 
as did those that obtained theirs in. the 
Ordinary manner. 

‘While making one of his meat tests, Host 
land discovered a concentrated form of vita 
min G in an unespected quarter, he told me, 
Alter’ trying out experimental’ animals on 
various cuts and types of beef, he gave them 
beef extract. Previously, it was thought that 
the extract contained litle if any" of this 
vitamin. Yet, the testimony of its. effect 
upon the rats'showed that it was unusually 
ch in this pellagra-combatine element 


PEDIGREED RATS KEY TO HEALTH 


(Continued from pase 42 


In fact, the scientist informed me, one 


pound of concentrated becf extract contained | 


Approximately the same amount of vitamin 
G's eleven pounds of tresh, lean beet 

A few years ago, during tests upon dried 
meat, Hoagland stumbled. upon a mystery 
that remains unsolved to the day. ‘Groups 
fof rats were being. fed rations of dried 
lamb to determine its vitamin A ‘content, 
Eich group had its meat dict prepared from 
a different source; that i, meat from sample 
Number 991 would be given to one batch 
of rats, meat from sample Number 992 to 
another batch, and so on. 

‘The results’ were anything but uniform. 
The animals fed on the dried lamb Number 
876, for instance, failed to develop, declined 
in ‘weight, and six out of the eight died 
Similarly, howe fed on amb, Number $97 all 

‘rom a deficiency 


althouglt as much as thirty percent of the 
dried meat’ was included in their dally ra 


HE groups given sample Number 992 

and ‘S04, however, showed. immediate 
Deneficial effects of the treatment. When no 
more than twenty percent of the dried meat 


yy days. Why 
had one sample of dried lamb contained 
little or no vitamin A and another been rich 
in this necessary element? 

In an attempt to find the answer, Hoagland 
traced the samples, which had contained the 
concentrated vitamin A. He found” that 
they both had been purchased at the same 
imme from local mheat-packing establish 
ment, “Further inquiry revealed that the 
{two lamb ‘carcasses came from 2 carload of 
‘animals purchased in Chicago and slauzhtered 
at Benning, D.C. “Here the trail ended, 50 
it was impossible to discover what the two 
lambs had been fed and the curious mystery 
fof their vitamin-6lled bodies remains un- 


After every experiment in the vitamin. 
tuntingJaboratoris “the “test tubes are 
isearded. "None of the experimental animal 
is employed in more than one test, because 
the fet of the period of vitamin deiciency, 
which is part of every research, are. likely 
to leave a permanent mark upon ‘the vitality 
of the tested animal. Tt i only by using 
carefully selected specimens ‘of the same 
age and state of health that experimenters 
are able ‘to carry on their studies inthe 
Strance and important rea'm of Vitomins 


NEW TIRE STREAMLINED 


auto tire has ap 
peated on the market. It runs on only twelve 
Pounds’ air pressure, or about one third of 
that used in ordinary balloon tires, but_the 
triancle desien insures a tread no wider than 
in standand tires 


1932 FINE FOR RADIO 


NiserEEx thirty-two will be a good year 
{or radio reception, according to astronomers. 

few evidence shows that broadcast programs 
‘come in best when sunspots are fewest, and 
thee are expected to continue to. diminish 
as they have been doing for the last nine 
onthe 
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zo there to a big stable fire. We'd want to 
bring the horses out—and this mask might be 
the means of saving Twenty Grand or some 
‘ther fine horse.” 

‘Masks are being added to the equipment 
‘of volunteer fire fighters all over the country,” 
Chief Murray said, “I carry one of the 
Iatest_ models in my car. Even the small 
villages of America contain a hazard for 
Firemen to which few persons have siven 
much thought. Jt is mechanical refrigeration. 
Asa matter of fact Trive an extensive beture 
om this hazard as a part of my college course.” 


ERE post city deters Thad suppose that 
olunteer Saemen were an mst exact 

species. Chief Murray set me right om that. 

“About filly-five percent of the population 
of this country,” he said, “are” protected 
from fires by pald firemen.” The rest of the 
population depends on volunteer fre Sgblers 
‘or else have na protection. Probably twenty 
percent get zood protection from these volun 
ary organizations. Reading, Pa. with a 
population ef over 110,000, is the largest 
city with a fire department of volunteers 
(nly lately was i€ decided there to establish 
‘a paid Bre” department. If you suppose 
olunteer firemen. still operate as bucket 
Tnrieades and with and pumps, you are 
Toehind the times, 

“This outst Tim training now has better 


‘fk have in thelr outlying sections 
‘hem are in'a hurry to scp the ie feb 
Ine" muchinex Consequently many of the 
Ta remen ofthe bie departments especally 
inthe sub, ide to fes om spparatn 
ot nearly so modrn as that of tome af 
the. wolunece companies 
Scot nly the tools but the penonnel of 
saluoteer eneanizations is Yast improved 
owadsye, Many of Chet ‘Slurray's papi 
‘ve thoroushly capable of absorbing all of 
if sce he cing at the as One 
St he dates, for example, Jached = 
fwotenor of” matkenatc’ ‘Commonly is 
{iomes contain colle sraduaten "well 8: 
men who can either rend nor write 
HE Rev. Dez Jone Alem, of Sex CU 
Teri ts enibtdsatc beets for het 
Murry: Because of hin interest ne hing, 
Spesieat of tbe New Vork State Fiemen’s 
Adocaton. He wat arse respon fr 
ace aplstion of Muay wie of 
iraining on" a permaneat hans in. 
County. During 1082 that county wil eta 
Ti'siraveling: vil schol amd fre colts 
for all of the fe fihters of the county 
competion,” Tad to 


He echood thew 
scornfully. “It is an idea T try to put a 
everswhere Tgp, There are more than 3,000 
‘counties in the United States, and most of 
thein would be better off if they employed 
3 competent man to sive the kind of training 
Tam giving. There is a matter of ‘knots, 
It is foolhardy for the firemen of neighboring 
villages to use different kinds of knots in 
{sing laddees together. Whenever two de- 
partments are called on to work tozether 
they waste time. ‘Time wasted at fres means 
wasted property and as sometimes happens, 
acted fives. 

"This is so important that it ic the subject 
of the first leon T give in my fre school, 
‘There are Koots for putting a line on an 
ase or 2 pike pile. The proper way i 10 
luse two half hitches, or clove hitch, on the 
bottom of the Bandie, then a half hitch om 
top and tie tightly before it is Rauled to a 
roo! of lowered. Now suppose the man on 
the ground fastens an axe toa Tine with 2 
knot which is not understood by the man 


A COLLEGE ON WHEELS FOR FIREMEN 


fn the roof who i in perilous need of that 
xe? You see? Wall, there are knots for 
{ying ladders; knots for the line put on a 
hhose when it has to be hauled over a roofs 
there is a rolling hitch for holding a hose on 
a root; and then there is the rescue hitch, 
‘Then there is ventilation, 

“Proper ventilation Is one of the funda- 
‘mental of fire fighting, About three quarters 
fof all Gres start below the street level of 
Vuildines, but a fire chiel who knows his 
Ihusiness will send men to the roof just as 
promptly” as he sends men into the cellar” 


IEF MURRAY made one thing clear to 
‘me about this strange enthusiasm which 
impels men to make fire fighting a hobby. 
‘The same man who, in the cites, is known, 
asa fire bur is usually an energetic member 
ff the volunteer fie department 
‘The fire bug is the raw material {rom which 
volunteers “are made,” Often when. Chief 
Murray’ starts on one of is long distance 
rune to a fice he finds (railing in the wake 
Of bis scarlet eight-eylinder automobile some 
fof these folks who can't test the impulse 
to g0 10a fire, "Sometmey they get a longer 
ride than they expect, for Frank Murray. 
has gone frequently forty, fifty, and sisty 
amiles in order to get tom fire with which & 
class of his pupils was struesling 


TEXAS 8 stmt run to the scene of 
‘summer resort fre a couple of years, Aso, 
The hotel, a wooden structure, was <losed 
{or the winter, Twas surrounded bya colony 
‘of cottages, and when the first alarm sounded 
the volunteers of the community telephoned 
word to Chief Murray. He was sixty: miles 
way, but i just about half a minute he was 
rollins. He made the run in. trifle more than 
an, hour, 
“They” were in trouble when T got there 

the chief told me, 

ping the fire into 
these were Me Cinder, ‘The blaze w 
ing fast, T found them operating small fire 
streams, and this was a fire that called for 
All the force they could bring to bear, T had 
them change their inch nozzles to inch and 


fs half and then we proceeded to battle with 
three farse streams, We lashed the hose, near 
the nozzle, tothe rail pipes of the’ hove 


wagons which we. backed up ‘to. vant 
fioints in Feant of the fire, Tn two hours we 
Moped the spread of the fire, saving two 
folld locks of cottages ae a result.” 

‘There are hazards linked with the use of 
high powered fire fighting tools that stress 
the need for training. Frequently incaperh 
enced men are thrown and. fatally: injured 
bby the back pressure that modern pumpers 
exert on a. hose line. 

“I've seen plenty of men," he sald, “get 
thee es Draken oF thee Shall tracted 

y trying 10 handle a hose Tine carrying 
too much presure to be controlled by the 
arms of even the strongest men. Somewhat 
Mifferent Teor fishting fire with bucket bel= 
pades, ch?” 

"It fs diferent, and the father of volunteer 
fire fichting in, America, Benjamin Franklin, 
would open his eves wide if he could sec 
the developments that have followed in the 
wake of that civic enterprice whieh he began 
jy 1336 with the organization of the Union 
‘of Philadelphia, Franklin was a member of 
the Union company of Volunteers. In thoee 
arly days and for long years afterward, 
there was no such thing as fire insurance, 
and volunteer firemen not only extinruiched 
fires ut commonly turned to and raised. & 
rnew house on the site of the one that was 
estroved. Some companies went farther than 
this, vine clothing and furniture to replace 
that which had been burned. } 
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KEEP YOUR PATENT 
OUT OF TROUBLE 
nlinned from pase 


invention, was ently unnecessary 
Taw is highly technical” Vou have 

to all ite rules, But inside these 
re considerate lati. For ex: 
ample, you must show that your invention 
has sone use, but yu don't have (0 show 
that itis gery useful, or even more’ wseful 
han a similar device already on the markel 
However, somewhere, be sure to 

udicate some utiliy for your ides in your 
patent application 

in ey application there are twin dangers 
that must be avoid They are: claiming too 
much and claiming too. litle. Frequently 
the man who tries to cover too much around 
inhis patent and pet more than he is ented 
to ends by getting nothing. “The broader 
the elas made, the greater the danger that 
tomeone wil uncover a prior patent or pubs 
ithe report that anticipates the hea 

or ‘many years after wite. ropes. first 
appeared, there was considerable trouble with 
{tisting ‘and taneling,. Then an. toventor, 
iter hundreds of experiments, overcame the 
diticuty “by incorporating two. ayers of 
rands inthe rope, one turning one wa the 
ther the other with ilrent "lays oF 
fates of twht. He foun one layer 
tnade- one. complete rev 

ar revolt 


result was. a 
or tangle, He 


ing his claims (0 


HIE wisdom of this appeared a litle later, 

Another manufacturer put a rope having 
a1 to 18 ratio on the market. He sued 
him for infringement and the ‘upheld 
him, although in the meantime a prior Ge 
man patent had been Wiscovered which ind 
fated: the. reversin 


inventor's patent 
ing’ of the: prior 
resulted in the Tost of all his clans. So, rule 
rhurmber she is: 
‘Avoid making your elaims too broad. 
On’ the other “hand, too. marrow claims 
have’ lost millions of dollars Tor Inventors 
The problem ie to sleet a course between 
two, 

‘Not long ago, the owner of a patent on an 
really. controlled preummatie cash cat- 
Fier sought to colleet damages trom a rival 
manufacturer for infringement. Th court, it 
Was shown that the patent 49 described the 
mechanism 1 im valve was ‘ece 
fry to. mak vats work. When 
the defendant proved he did not use such 


invention wat copied, he was awarded the 
decision, By. making his claims too marrow 
the inventor Nad obtained a patent that was 
almoit worthless, 


IONSIDER another ease, When Emile 

erliner, the inventor of the mic 
phone, Worked out valuable mew method 
for making phonograph records. his. appl 
cation was amended in the Patent Oftice, 
limiting the claims to records made of hard 
rubber. This was done to avoid conflict 
with prior patents ‘cited by ‘the examiner 
fo protection could be obtained as quickly 
as possible. 

Tn a later infringement suit, a defendant 
proved his records were made of shellac, 
farthy material, and lampblack and, although 
he had copied every other detail of ‘Berliner’ 
process, the court found the inventor could 
follect ‘no damages. By limiting bis claims 
to hard rubber instead of “hard rubber and 
any equivalent material,” he lost much of the 


protection he" (Comtinned von pose” 124) 
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of tryin to cover 


a valve, although every: other feature of the | 
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the apparatus was. supposed to add, sub- 
tract, and multiply, When it added, a mov- 
ing curved surlace, was supposed to drive 
rod to do the adding as though the sur- 
face were a true circle, but, when it multi- 
plied, the same surface’ was’ supposed to. act 
8s though it were a helix or part of a spiral, 
‘The helix and circle were near enough t0- 
sether 50 the register operated correctly for 
mounts between eight cents and $140. But 
for all other numbers there would be an 


HAT patent had, tren out for nearly 
temper ri had en ed shat 
Indeed Umer by the esamioern yet nobody 
ASP ented ep ied tet, 
fae scores of alle o et patents 
fn adding and multiplying machines to which 
they. were ented 

u's number of other oceaslons, T die 
covered that the tamer bad led. alent 
Gna device that would wot. work.” Some: 
times model have been bull to demonstrate 


of etting "them tok up 
Shed aeaint 
found: foo 
och citations, stead of immetiatly 
narrowing down ‘the him’, ually runt 
etween ten and twenty-ive dollars. This 
‘mall investment may save thousands ater on 
"The best method 1 have found fer satire 
fine both ‘racine and rosin in tn 
pplication is to write a Bile ewayat the 
iteiming dexcribing the "ar" or branch 
‘indstry, to which the invention belongs 
‘ut then follow it with a very minute de- 
‘ripton of the best form of the 
detually died, with the statement Uh 
invention is herein iwstrated as embodied 
Ra orm re 
is procedure lays the bass for any kind 
of elsime or dcRntions ceded to protect 
vention propery If your attorey fale 
Iows this plan, it wl save Tater diets 
in'many Instances. Ako, ereourage him to 
heck up on rl 
pplication. This will eive you a sofsd bask 
‘ill ‘enable you, in the Snal wording 
Sf the appeation, to 
Avoid making Sour claims t00 nar 


ANOTHER reason why your patent t- 
tomey should study carefully the prior 
citation is that there may be some error in 
2 dravwing that will dicqualify it. Inci- 
dentally, be sure to check over your own 
pplication drawings several times before they 
0 to the Patent Office. Even the slighte:t 


| Sip ‘may: have serious come 


quences. 

‘One such error, 1 recall, could have been 
corrected. im two! minutes’ at the time the 
‘irawing was made, but to alter it Iater cost 
thousands of dollars and required eight years 
of litigation that finally reached the Court 
‘of Appeals in the District of Columbia. Tn 
Sinishine the drawings of a glass-making 
machine, the draftsman inked in two small 


pencil tines by mistake, thus making a shaft 
stend across the path of the glass Nobody 
Roticed it Yor years and the patent went into 
our several times before the eror was 40, 
‘Miter terete’ cour fight the Inventor was 
Slowed to correct hie patent, but, in many 
‘ther eae patents with aishily greater mi 

{aes have hen held vold and uncorrectable 


Check over your drawings to he sure they 
contain no errors 

‘Although the Patent Office does not require 
a model of your invention, such a miniature 
Feproduction aids i Retting. the 
‘drawings right, For another reason, it pa 
to build a working model, i not before, 
least as soon after filing your papers a8 pos: 
sible, Tt indicates that you are going abead 
with your invention, 


FTEN the fact that an invention is 

actualy in commercial us) while "the 
ppatent application is pending ean be employ 
fo persuade the examiner or the court aiter 
the patent sues, that the invention is of 
real value and worthy of a broad patent, 
Gre such case occurred n few years. 9 
An idea for a ‘street car transfer with a 
‘detachable "P.M. coupon” was put through 
the Patent Office by an inventor, The coupon 
was perforated so it could he torn off by the 
<mdactor during the morning hours and bt 
‘on in the afternoon, 

‘Althoush a. ticket ‘book and a menu card, 
‘with similar detachable features, had been 
held unpatentable, the inventor of the coupon 
transfer was awarded protection when he 
sued an infringer, One of the main reasons 
{or this decision by the court was that the 
transfer was already in use on forty-four 
railways, operating in nineteen states, It had 
demonstrated its value and had proved it 
was a needed invention and not merely 
“paper patent." Thus, rule number nine 

Nake achive steps fo show thot yours ts 
ol a “paper patent." 

One more aueeition, If you, tke out 
two patents on inventions closly related, 
bbe careful to keep them intependent. Don't 
Jet one Kill the other. An example will se 
tente what T mean, 


ECENTLY, the patent on a wite-hound 
arion expted, ‘The courts held that 

second patent, which had been taken ot 0 
‘rachine for aking the boxes wae nko old, 
Sithouh it had been fuel ten years after 
ihe fst one, The ene went to the Supreme 
Court This tibunal ruled that when the 
Tatent on the box, whieh necessarily 
Fiained ‘exactly how ‘to make ity expired, 
the explanation gave to the-public il that 
Could be: patemed in: connection with the 
froces of manulacuring it. Probably. the 
Trouble layin the faulty wording af the 
application for the machine patent. It 
“Gre the operation of the mechaniam soley 
inter of the patented box. It it hod 
tlserbed the: mechanism at performing’ 3 
ertain kindof eperation, ined of ting 
stop so closely withthe object of the Sint 
patent the dificalty very Bikey could have 
Keen aveided. snd” the “expiration of the 
fest would have left the second patent ne 
ected. Remember: 

1 yen et too fotens on related inven 
tions, ‘bend. the applications so" one “dock 
wot ia bee the the 

ns and annoyances ‘n_patentseting 
probably wil continue a Tong a8 the we 
Fersans 39. highly technical and the Patent 
fice so far in arrears with ie work. But, 
Ai the Yen simple supsestns noted in. his 
stile are foblowed, they wil do much t0 
cep sour patent out of trouble, 
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HIGHWAYS FOR YOUR 
MILE-A-MINUTE CAR 
from pose 30) 
grades, They now realize that map 


Gualitics are necesary. New York's 
River Parkway Extension, mentioned at the 


ater 
Bro 


beginning of this article i wide and smooth, 
fof course, and free from sharp turns. Most 
important, however, are the features built 
Into it to ensure speed. with safety through 
tralfic control. 

For example, 
ever other 
So over bridges. Drivers who wish 
for enter it cam do so only at specified points 
bby means of servic clearly marked and 
with unobstructed visibility. Designed. with 
an eye to beauty as well 25 maximum Use 
fulness, it is permanently protected, bya 
Wide right of way, from the possibility of 
blight by encroaching billboards, hot dog 
stands, and gas satlons. For these reasons 
it'S recognized all over the countey a8 
model of modern motorway’ planning 


|s so laid out that wher- 


Exe Ge proce x ishway 9, near 
ideal. “Iti too much to expect that al 
be 


But the parkwars of New York, the super 
highways of Michizan and New’ Jersey, the 
“y-pass" projects in Boston, Pittcbureh, and 
‘other ‘cites, are indicative of the modera 
trend, 


E of 


basic principle of the new 
tctnigue al hichway™ design te that 
expres and local cars. ‘miat” be prevented 
from miting. ‘The obvious method! of beep 
‘them separate i to relocate throUsh routes 
inorder to by-pass, or shirt, towns and 
Since it fe nat always pracicable to do this 
‘ther means are being’ developed to accom” 


mn the same 
Falved strips 


Tn Boston plans are under way: to build 
aan elevated express hichway to. speed tran- 
sent trafic throu the eit, Such a structure 
| already: exis wntown Manhattan and 

is now being extended. It enables the motor 
| iit who is in'a hurry to drive at Uhity-five 
| miles ‘an hour, independent “of stop) Tights 

And. the cross streets below 

Both in. approaches to ‘cities and”in the 
open country” it has been found thatthe 
intersection Is the greatest single source of 
danger and delay." The ideal method. of 


fof a grade separation, or bridge. Several of 
these, with rampe rea de 
‘which eliminat 

put into suc 
MMichiea 


RAFFIC counts made before and after 

such installations show that grade sepa 
rations almost double the capacity of crose- 
ings, while eliminating delays and accidents 


sreatly limited because 
ich may run from $100,000 
to S20000 and even more. 

Least expensive of all express highway 
safety deviees is the full stop sien. Unfor~ 
tunately itis also the least efective, because 
a peculiarity of many drivers is that, w 
they will stop for a red liebt, they will iene 
sign. To overcome this dangerous buiman 
| foible, trafic engineers have evolved several 

plans 

‘One is to widen the junction points on main 
hihwass, so as to provide an extra entering 
line. Another is to. prevent right aneled 
‘crossing of the traffic stream by placing raised 
Strips along the center line of the express way 
‘These force the motorist wishing to cross to 
enter inthe (Continued ow pace 126) 


treating an arterial intersection is by means | 
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SOME men make more money playing 

thon others do working. They have 
been far-sighted enough to turn a 
hobby into a real source of money. 
Perhops you've always liked to take o 
pencil ond draw little figures. Succes 
ful ortists are simply men who have 
kept on drowing litle figures, studying 

| ond practicing, until they became ex- 


pert. You may have just os much abil- 
ty. It costs you nothing to find out— 
‘ond it may be the most valuable dis 


| covery of your life. 
The Federal Schools have tought hun- 
dreds of successful students. Many 
‘are now earning from$2,500 to $6,000 
‘ayeor—others even more, Many famous 
crtists contributed to this simple, thor- 
| ough home course. In spare time you 
can leorn the things they know about 
commercial or, lettering, poster design- 
ing, color hormony, fashion drawing, 
etc. Send coupon below—get the free 
book, “Your Future,” which tells what 
other Federal students hove done. 
ith it, you will receive our Free Voca- 
tional Art Test, which our artists 
to judge your bility. You may have 
real talent. Don't let it rust—it can 
bring you bigger money and on easier, 
hoppier life. Write today. 
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HIGHWAYS FOR SPEED 


(Continued from pose 135) 


direction of the moving ears. He then weaves 
gradually over fo the center strip, buseing 
it until he reaches a. gap permitting a left 
tura, where he enters the stream coming 
from the other direction, He weaves actos 
this and comes oul onto a sie Toad oppos 
the one by which he entered, 

‘A scheme similar to this is being built into 
the new Mt. Vernon Memorial Highway 
running. from Washington to Mt. Vernon, 
‘pow under construction by the U. S. Bureau 
of, Public Roads 

The known fact that ninety percent of all 
motor accidents are caused by failure of the 
human factor emphasizes the importance of 
making highways driver-proof, imofar ts may 
be possible. “The habits of drivers. have a 
direct bearing on road desien 

Ina survey made by the U. S. Bureau of 
Public Roads, cooperation with local author 
ties in the Cleveland regional area, an int 
sting discovery was made SMlustrating this 
point. Most drivers, they found, dread pave- 
ment’ edges. On roads eighteen feet wide, 
the average distance between passing "cary 
was only ove foot, the drivers preferring 10 
‘eriice clearance rather than appeoach the 
outside edges. Increasing the ‘width of 3 
highway. they discovered, without marking 
definite lanes on it, merely allowed drivers to 
indulge thee tendency t0 seek the mide of 
the road, 


N THIRTY-TWO, thirty-cieht and forty 

rot highways, the average distance of 
rear wheels from the outer edges was over 
fight feet. “Among the conclusions based on 
this survey was that any width greater than 
twenty feet and ese than forty feet is un- 
economical, because the added width between 
those dimensions adds little to the capacity 
of the highway. 


lanes, according to their speeds 
that will be used. increasingly. wherever 
ficient highway, width is available. We may 
look forward, in the not far distant future 
to multiple-lned motorways, on portions 
of which speeds up to and pomibly exceeding 
4 mile minute will be permisalble, ecatne 
‘rivers will not drive fast near curbs, wall, or 
other fixed wh ‘bear pavement edge 
the highsapeed lance will require very care 
fully studied treatment 
Robert “A. Whitten, noted city. plannis 
consultant, now enzazed in helping to salve 
the Boston tat problem, has made in 
‘suszestions along this line. He sugsests 
Sither ralsed, ur depressed, roadways, for 
Swiftsmoving ears, separated irom the slower 
vehicle lanes by turfed and planted embank- 
ments. The theory is that ‘placing the two 
clases of cars on different levels will reduce 
‘confusion and nerve strain for the driver: 
‘And the turf anv planting will tend to absorb 


VERY detail of highway improvement 
should ‘be baced on Knowledge of the 
facts. ‘Knowing that motorists will not drive 
fear fixed objects, road shoulders should be 
made 40 wide that guaed rail, sizmposts, and 
the like will not contribute to the tendency 
Of trac to swing toward the center. Know 
ing that many drivers habitually cut corners 
‘we should restrain them automatically by 
Installing raised channelizing islands in the 
throats of intersections. By separating trafic 
streams moving in opposite directions by 
medial stripes, we can prevent drivers from 
Crossing center lines, thus preventing head 
fon collisions due to ‘carelessness or to head- 
Tight lare 
Tncreaced speeds require greater vis 
not only of the highway ahead, especially at 
Curves and intersections, but as resxr 


lights and sians, The latter must not only 
be visible, bt explicit. High speeds also 
quire that the motorit be given more time 
than formerly im which to obey signals and 
signs, ‘The correct placing of these devices 
‘cpends on studies of average car speeds and 
braking distances at the points where they 
are. to be installed 

For some years uniformity of signs and 
signals has been urged by the National Con- 
ference on Street, and Highway Safety, the 
National Saiety” Council and other interested 
corganizations. Much confusion results from 
the present lack of such uniformity, con 
dition arising from the fact that, in. most 
States, individual communities have the power 
to select their own resulatory equipment and 
take their own speed and trafic regulations, 
A'standardieation of principles and practices 
is needed 

Speed and safety are by na means the only 
factors. to. be considered. in planning “the 
modera motorway. ‘The item of attractiv 
‘es is important also. In much, if not most, 
fof our hishway construction so far, {that 
been grossly neglected, One of our national 
characteristics has been to ignore beauty, to 
‘coll at ie even, unless we could. be shown 
that it would pay lividends in dollars and 


ATLURE to foresee that the preservation 

and devclopment of roadside benuty would 
vield'a\ tangible return has cost us. dearly, 
We have thousands of miles of highways 
fanked by ‘raw carth embankments, bile 
hoards, automobile dumps, conglomerations 
ot dog stands and gas stations, all of which 
dre eyesnres and all of which depress property 
Values, This uncontrolled roadside deter 
Uiom has ruined hundreds of formerly dest= 
fable localities in towns and cites and in the 
‘open country 

Profiting by: past mistakes, farseeing high- 
way authorities are taking steps to forestall, 
Future roadside blight. Michigan, for example, 
is buying rights of way 800 feet wide for 
projected motor routes through her forests, 
fh ordee to protect them from encroachment, 
elect and Wecay 

Highway departments in California, Con: 
necticut, Vermont, Maine, Massachusetts 41 
i few other states have waked up to the site 
Stion and are actively. working for highway 
‘beautification, “This includes tree. planting, 
tree sursery, the covering of embankments, 
the control of bilthoards and the opening at 
ccenie vistas by acentifc forestry and land- 
seapiine methods 


HE Mt, Vernon, Memorial Highway, al- 
ady mentioned, has a. minimum right 
of way of 200 feet, except through the ity 
fof Alexandria, Va, "Special attention,” says 
the report of the Bureau of Public Roads, 
has been given to the development of Inter: 
sting alignment, and the long, easy curves, 
fitted to the natural contours of the land, are 
outstanding features of the design 

‘With the aid of a landscaping. sch 
which has been carefully. studied, the road 
‘will appear, when completed, as'a natural 
part of the countryside. The’ sears of con 

raction, which detract from the pleasure of 
Ariving over many new roads, will be care~ 
fully obliterated on this highway.” 

Thoush the purchase of wide rights of 
way and the extensive landscaping of roa 
Sides “may seem expensive, thelr’ economic 
justification is being amply proved. Since 
the first link of New Vork'’ Bronx River 
Parkway was opened in 1023, values in the 
territory it traverses have increaced from 
300 to” 800 percent annually. ‘The. recent 
‘opening of its extension is expected similarly 
to increase ‘values all slong is route 
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MEASURING THE U. S. 


Jong aso decided to have 2 comprehensive 
Mandardized survey made 
‘ountey 
fel ths hereulean task. Tk was started more 
than one-hundred years ag0 and. isnot 
finished yet. So slow and cumbersome were 
rethords and apparatss for survering many 
Sears after: the work was started and 20 
meager” the allotted. funds that the survey 
fell sadly behind the development of the 
county 

"The great work, however, gathered speed as 
the years rolled by. “New ‘methods and 3 
plances, mostly developed by. Coast. amd 
Geodetic Survey engineers in their own work= 
shop at Washington, and greater appropria- 
tions ‘are responsible. foe this acceleration 
‘As late as 1000 a triangulation party could 
Sstablish not more’ than filteca stations. in 
the coun of a seuson’s work, AL present a 
Single eld ‘party cam establish ope’ hundred 
or more station’ i that length of time 


RIANGULATION is the yardstick by 
hich vast areas of ground are measured 
by engineers. Tt makes use of a peinciple 
that is well known, Ii the length of ne 
side of a triangle and the values of two. of 
its angles are known, the third angle and the 
lengths of the other two sides can be ac 
curately ‘computed, 

‘The work of triangulation of a country 
is done’ in bands, each composed of, many 
‘hundreds of comparatively small triangles. 11a 
starting such a baad, a base line of known 
length is laid out on the ground. By’ the 
‘most ‘careful astronomical observations the 
latitude and lonaitude of one end of the 
Tine is. established. Further astronomical 
observations determine the direction in which 
the line extends with reference to true north, 

“This line is the starting poiat for a band 
ff triangles that, may extend. clear across 
the continent. A few years 
of men was required 
Tine, which was measured. off 
A cumbersome metal bar. 
fire measured by tapes mide 
‘This material is lea affected 
and. ‘expansion caused by atmospheric 
fhanges than any other metal available 
Each invar tape is measured tor atmospheric 
expansion and contraction at. the United 
States Bureau of Standards before and alter 
itis taken into the field by a working party 
Tavar base tapes are usually about filly roeters 
fn length, and the probable error in. suich 
tapes is Said to be less than one part in 
300,000. 


ROM each end of the tase line, ansles 
are laid off by means of theodoites sighted 

fon ‘convenient distant landmarks. In. the 
‘days of slow surveying this work wat done 
‘daytime, Transits then in use were 

on targets stationed om the distant 
points. ‘Such targets usually” were a com- 
Rination of mireors arranzed to focus sin 
Tight into a spot of light that could be seen 


ets at which the enincers sicht their theod 
bites are powerful electric lamps established 
fon sighting points ten or fifteen miles away 


transits, electrically lighted, so that by means 
fof micrometer microscopes their circles ean 
tie read in the darkness 

Ta flat country where a Tone view across 
the land cannot be obtained trianulation 
parties erect towers, often more than one 
undred feet in heieht, on which their instru 
ments are mounted. One party will employ 
‘a5 many as ten of twelve towers at one time 


Formerly such (Costinued on pase 135; 


“Sure, I'll Tell You, Bill, 


How IGot 
This Govt 


Job!" == 


PICK YOUR JOB 
TU Help You Get It! 


"nowvin this gov 
ernment Job 
‘ow did Tet 12 
Right alter 'we an 
tack rom France’ got ob a 4 factory. Te 
eve Kind of new 
weee let outs Boy, 


inlay Aad everythin 
sat eakp RIN Se esa ad 
I'm All Through Worrying Now 


ileay Mail Clerk job Twa 


‘with the. 
ile 1 pet ty days” vac 
ui Ha ay 
"dant tage ben wor 
Visine ont yur relativens Your retirement Pennant 
tthe care 
ysl sek at now, 


va 
vl high ate 


ts hashes 
‘rele fo Ark ie Pat 


| Ades. 


| ey state 


127 


GIVE YOURSELF 
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ON'T wait for somethin; 
up! Make your own"breaks.” Learn 
fadio at America's oldest radio school 


RCAlastitutes, Elementary and advanced 
‘courses offered in two ways. Either in res 
dent schools in New York, Boston, Phila- 
ddelphia and Chi rextension courses, 
for home study. We are associated with 
the largest research laboratory in radio. 
‘You benefit, Modern equipment. Expert 
instructors, New classes start about every 
sixweeks. We are definitely a part of the 
industry, Wharmoreneed youknow? Visi 
any of our schools or mail coupon for 

eral catalog. But don't wait—your 
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MEASURING THE UNITED STATES 


(Coutiuned from pase 


tawers were permanent. wooden structures, 
Teasiring 4 erat deal of time and labor to 
bali Light temporary steel structures are 
aed for this purpose today. ‘These towers 
an be erected to beiehts of more than ome 
andre feet im ess than one working’ day, 
tnd when they have served this purpose they 
fre taken down and moved with the party 
{or the next sation. 

‘the motor car has played am important 
part in speeding up surveying work. Belore 
{sop, hones were teed Tor the tagsport of 
Seid 'paries and thei equipment. ‘Since sta- 
toes were often as much at Ay males apart, 
{i eae reat fos of time: Now, how 
very eld. parbes are cari. swuiy from 
She sation to the next in twotor trucks. 

“Coast and Geodetic Survey engineer, i 
running tands of triangulation, donot work 
from ne end of 2 line to another. Doing 
{might result imam accumulation of une 
Avoidable erors. So they start thei bands 
SS"loops, oF work from, both cads or the 
miki cf Boe. ‘Thus tn closing loops oF 
fies, many errors ere eiminaeds 


“TBE, work of surveying this country 
now ‘being carried “out {rom the eo 
graphical center of the United States, which 
fa spot called Meade's Ranch, just ‘outside 
fof ‘Lucas, Kansas. This point’ is also used 
4s a reference mark by both the Canadian 
land Mexican governments In theie own sur- 
‘ey tying into the work of the Coast and 
Geodetle Survey. Thus when the great task 
‘of surveying the entire North American cor 
Uinent is finished, it will be mare nearly ac 
‘curate than the survey of any other continent, 
Since all surveys are worked from a common 
polat of reference. 

At present more than 30,000 miles of 
triangulation bands have been completed, 
At frequent intervals along the line of this 
Work, engineers of the Coast and Geodetic 
Survey‘ have leit litle concrete monuments 
Inverted in the top of exch is a brass disk 
fon which are engraved. the Initials of the 
Coast and Geodetic Survey and information 
about ‘that station of value to surveyors 
‘who may’ have to tie Inte it for Joeal work 

"Too-ardent treasure seekers, Slajor Bowie 
told me, caused the Coast and 
vey (0 adopt this style of surv 
Belore they were adopted, trianzulation sta- 
tions were simply a few figures cut in some 

wenient rock of block of concrete. Cur: 
fous persons, finding such figures in will or 
sparsely setled country, generally. thousbt 
they had some reference to treasure buried 
in the immediate neighborhood. As a result, 
they often dug up the near-by round, d 
stroying the station and putting the Govern- 
Tent to great expense in reéstablishing It 


HE accuracy of Const and Geodetic 

Servey instruments and tocthods were 
a great aid to the late Profesor A, A. Michel- 
om when he conducted. his experiments on 
the speed of light, In the Gist experiment 
ix was planned to time the speed of a Tight 
ray pasting between two mountain peaks in 
Catilornia. Obviously the success of this ex- 
periment depended on Knowing as accurately 
bs posible the distance between the peaks. 
Coast and Geodetic Survey entincers deter- 
‘mined this distance to be twenty-two miles, 
‘ith a probably error of not more than one 
‘or two tenths of 2 foot! 

Establishing sea level and carrying it inland 
for the benetit of the constraction engineer 
is another part of the work of the Coast and 
Geodetic Survey now being carried out along 
with the great tapeulaton plan, 

At forty-seven points along our Atlantic 
and Pacific coasts they have established tidal 
‘Stations, ‘with secondary stabons at 3,520 


‘ther points Instruments in_ these stations 
make hourly records of the rise and tall af 
{ides throughout the say. Each station 
Tilt out in the water om top of a group of 
piles ‘or alongside a pier. In a small hut 
rected over the station are the inctruments, 
‘hile om a vertical stall beside the piling. the 
Spparcat height of the tide ean be read at 
any tse in fect and tenths of feet. 

‘Near the seashore, ata point adjacent to 
cach ‘tidal. station, there usually to. he 
found’ a small monument similar to 4 tr- 
angulation station. ‘The top of thi moni 
‘ent is at « known distance above mean sea 
level as referred to the near-by tidal station. 
From monuments such as these, Coast avd 
Geodetic Survey enzineers have’ caried ea 
level inland, ‘over about 60,000 miles ‘of 
Tines. ‘Dotted ‘nlong”theve lines. are about 
30,000 of the Nite level monuments such as 
We saw near the water's edge, Like the tre 

hee monuments are_ en. 
ation data of the Coast 
and Geodetic Survey andl-are known a5 | 
‘bench marks. 


N_MANY parts of the country today 

‘magnetic needle fs still employed in retrace 
ing the old boundary lines, which had. been 
Jaid out by compass, and in'the cheaper kinds 
‘of surveying, just as it was In George Wash- 
ington's time. As every schoolboy knows, the 
magnetic needle is actuated by” the earth's 
Magnetism and does not point to the true 
North Pole. Consequently its needle alwa 
makes an angle, called. declination, between 
true north and’ the direction in ‘which it 
points, Since magnetism varies in all parts 
the country, this angle waries wiley e- 
ording to the'locality'in which it is used, 
Measuring the true direction of the needle 
and the magnitude of magnetic forces has 
ibecome an important part of the work that 
{& accomplished by the Coast and Geodetic 
Survey” engineers 

For the past twenty-five years they have 
licen engaged, in collaboration with the Cat- 
negie Institution, in-an extensive magnetic | 
survey ‘of the Western Hemisphere, Five 
tmaznetie ebjervatarica have been erected 
‘one at Sitka, Alaska; another at Honofuln 
TH; a third at Cheltenham, Ma: a fourth 
at Tuoson, Arie; and a fifth at San Jus 
PR 
Delicate instruments at these observatories 
make photographic record of changes in the 
Carth’s: magnetism, 

‘in addition once each woek optical obse 
vation of these changes are made, The ap- 
Maratus used for recording these dicate 
Variations is known as a magnetograph. Tt 
ig ‘really’ set_of four instruments, three 
of which are variometers—one for recording 
the encth's declination, ane for recording the 
vertical force of the earth's masmetism, oF 
‘lip; and one for measuring the total intensity 
fof the magnetic force inthe earth, ‘The fourth 
instrument’ Is the photographic recording 
apparatus, 


HE result of this work has been the 
placing at nearly every county seat. ia 
the United States— nearly 1000 stations-—of 
a mark showing the earth's magnetism for 
that locality. These marks are in almost daily 
tse by surveyors all over the cauntey, But | 
‘our ‘amazing civilization is. changing the 
‘earth's magnetism in cities such as those ia 
‘which many county seats are located. Steel 
buildings, street railway tracks, and even 
automobile dumps are. respons 
changes. So. Coast and Grod 


the country to the nearest triangulation sta- 
tion unaffected by local maznetic disturb- 
ances, (Continued on page 1320) 
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‘TUNNEL i beng cut, It us 0 
a range of the Alleghanies, On one slope 
of the range a working party starts boring 
{nto the mountain; another party 
5. work on the poste Sop.” Appatentty 
each party is working independently of the 
athe, yet eventually they met deep within 
the mountains. 
fa the disiance between the bridge plers 
not ‘been. known, and had ‘thelr helghts 
Hot have been determined trom common 
sytem of levels the structure could not 
have heen built. Had the tunnel builders not 
worked on similar systems of levels and 
Uiangulations, diectine. their borings from 


through 


like Coast and Geodetic Survey trianculation 
stations and bench marks, their two cuttings 
‘would never have met, 

‘When the Coast and Geodetic Survey's 
fereat task is finished there will be no point 
{in the entire country, from Maine to Cali- 
fornia, ‘more than twenty-five miles from 
4 triangulation station and a leveling bench 
mark of standard accuracy. ‘The aim of 
this work i fo'make the United id: 
engineering Utopia, a land where every piece 
‘of privately, or publicly owned land. is 
bounded by tines run from points of refer- 
fence made by a, Government survey; where 
engineering work such as dams, railways, 
‘canals, bridges, irrigation projects, hydroelec- 
trie dovelopments, and tunnels are designed 
fon a system of standardized. measurement 
of the earth's surface, both in the horizontal 
fan vertical planes. 


AIRSHIP MAY TAKE BIG 
LENS ACROSS COUNTRY 


‘Tue Navy's airship Afvon, largest in the 
world, may be pressed into service to carry 
to California the giant’ 200-inch teh 
mirror soon to be constructed ina Eastern 
‘workshop. When this mighty disk of quart 
is compleied, probably within two years, its 
transportation to the telescope site will be a 
major entineering problem. It is too larze 
to be carried safely on a train. University 
fof California scientists have stggested that 
the Akron might pick up the mirror at the 
factory and drop it on the still unselected 
mountain peak near Pasadena, Cali, where 
ie will be Used, 
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IM GLAD | 


I'M AN ARTIST | 


“When T ace fellows in other tin 
being let out Tm gind T trained my ik- 
Ing for drawing and becarne nn artist. 
‘A few yeara age I was just like the Peat, 
Tima &job and nothing mare. 

Now Fim a trained artistand Ive 
it worrying. “Bvery Tom, Dick an 
Harry cant tt ont 


has certainly helped met 
the crowd, 1f you like to draw, take 
‘advice and enfoll now with the Federal 
Sehools and train your talent” 
"Through the Federal Course you can 
earn ilustrating, Cartoon! Beal 
ing, Lettering, eitin 
home. More than fifty famous artists, 
unitsra of moderna methods, contribute 
{ee experience ip tha coun, For 
feral Students have made 


get up above 


more. 
“Why be smothered in the crowd 
when fedora Hania may hep youto 
mnie a better place for yoursel 
Tiatto ater’ pou may have art talent 
Without obligating pourselt in nny way 
fiip people with art abllty: hie may 
ip people with art ability. ‘This may 
jo Your anawer to the Job problem. 
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Bigs counen lew ant all fe | 


Free Vocational Art Test today. The 
way to make money tn to trait 
talent. Find out about’ your abiti 
+ Mall Coupon Now « 
Federal Sehoot of tustrating 
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iMinneapoila, Minnesota 
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NEW SUBMARINE EAR 
(Cor 


inwed from 


e 10) 


deck of the Bass, with bis helmet pressed 
hard. against the’ metal side wall of the 
‘conning tower, 

‘Using International Morse code, two quick 
taps for a dash, one tap Tor a dat, the diver 
asked the crew what, if anytling, they 

“Send as a bale of hay,” shouted a voice 
within the tower, “and some cigarettes" 

‘The words resounded within the narrow 
‘confines of the Basi's upper works, filtered 
through the heavy steel ‘wall and into the 
diver’ helmet 

“Okey,” he tapped back, and a few minutes 
Tater a. basket of groceries was placed on 
the subs back porch and the crew lunched 
fon fresh milk and water, sent down in ordi- 
nary fruit jars, and canned beef fresh from 
the Nawy comminary 

jaur had gone down earlier in the 
‘day to test the delivery. of food underwater 
through one of its two escape hatches, The 
Ortolan followed the Bsr out. trom San 
Diego, searched with grapnels along the bot- 


tom of the sea, then sent down divers to | 


locate’ the Bass's exact. position and hand 
food in to the erew 


‘OR several months prior to the food exer- 

‘iss, the crews bad been trained in the use 
‘of Momsen lungs, With these oxygen-filled 
artificial lungs slung around their necks, they 
ould escape from any sub. This process con- 
Sists of a half-dozen sailors clambering up into 
the escape hatch, shutting the water-tieht door 
leading back down into the submarine, then 
‘opening the outer door of the hatch, As 
the water pours in, it fills the hatch up to 
their necks’ and they stand with their heads 
jn an air pocket, One by one, they duck down 
through the door and go up the ascending line 
to safety 

Now the process is reversed. ‘The food is 
pasted in through the ‘open outer door and 
Seposited in the water. This accomplished, 
divers on deck close the outer door, the crew 
below drain the water inside the hatch down 
{nto the bilges, then open the lower door 
and take the packages from the shelf 

‘When D. Ar Frary, ship Sitter first class 
and HLL. Massingll, quartermaster, secon, 
lass, were ordered to open the Bart's hatch 
and stow several cans and jars of provi 
Inside, they followed the full routine required 
in locating a disabled sub and in conducting 
diving operations toward her deck. Lt. F. W. 
Corwin, commanding the Ortolon, prescribed 
their reipective duties, then set them down 
the mooring line 


We knew,” explained Lt. Corwin, who 
for nineteen years has been an expert Navy 
diver and, rescue vessel commander, “that 


the grape was in the Bass somewbere. We 
planted permanent buoys and moorings in 
4 circle over ber. Then we steamed inside 
the circle and by means of mooring lines 
‘could haut the Ortolan in any direction, 
“The first diver, Frary, went down the 
rope that was suspended from a cork oat 
Whether he would step on the conning tower 
for on the forward safety batch, "no one 
the erapnel had 
the submarine’s tail. Frary detached 
the Fine and walked forward to the conning 
tower. There he fastened it to the rail, to 
‘mark the center of the sub, 


sd they're easy on divers’ 
‘hands as they cling to them while descending 
for returning to the surface, The second 
diver, Massingil, then. desce 
canvas baz of ‘food. slunt over his right 
arm. This left (Continued ‘om page 131 
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NEW SUBMARINE EAR 
(Continued from page 130) 


his left hand free to control, his valves.” 

‘But the food was not yet delivered. Mas- 
singil did. not slide ‘down the rope, shove 
the food in through a door and reium to 
the surface, 

I deposited the food bag on deck along 
side the conning tower,” Massingil explained, 
SFrary. received the second buoy line and 
while he walked. through the dark water 
to the bow, where he made the line fast, 
Vearried a second line to the stern. 

‘Now we had the sub located. Of course, 
the crew couldn't eat in comfort unless they 
had plenty of air. So down the descending 
Tine slid two air hoses, held lose to. the 
line by shackles. We turned from the ral 
toward the forward deck. Frary held the 
hhose while T pried open the valve. We 
fastened the hows onto the fittings. Through 
them, the men in the Bass who were crowded 
in the forward torpedo compartment breathed 
fresh air from above, After we made these 
connections tight, we stood for ‘2 -moment 
fooking at each other. 

“*] moved toward Frary until our helmets 
touched. 


HE. foods next,’ T shouted. The man 
nthe clephone “above probably 
Jumped out of his char but the sound reached 
Frary with, normal volume 
Tuned through the two telmets. "That's the 
tray diver talk to ach other when they 
Piod around in the blackness on the cccans 
for 
‘We returned to the conning tower where 
Frary untied the descending line an earried 
[e125 feet to the alter escape hatch. There 
he te the fine to a rail picked up the 
tg of Yood and followed: Frary 
‘Since ibis was only an experiment 
reople inside ‘the Baus ‘helped us 
{appre out a call for map 
‘wheel, and’ together "we swunt” open 
ter" dooe. squatted as well a anyone 
‘an in a bulky divers suit and took tbe jars 
Sd. Cans, one at a time, from the Yas and 
her around the wall of the hatch 
Frary tapped out dashes and dots on 
fh with hi hammer azan. We screwed 
‘loued and the boys below sown 
Tone 


the d 
had ‘the 


‘OW that trapped crews cam have hot 
IN ‘soup and roast beet three times a day, 
in handy’ waterproof cootainers, experiments 
are being made with non-collapable hose 
through which larger volumes of fiquid food 
may be poured. Nothing but air has been 


pumped down the air lines to date. Since 
these collapse when the air pressure ie turned 
of, 


‘would be necessary to run liquid foods 
izh the compressors. Thus, to fight back 
‘rushing force of the water, hot soup 
1 down a tuber line would enter the 
arine as a fine spra 

While Uncle Sam's submarines roam the 
deep seas, often In water co deep rescue and 
Salvage vessels could be of no aid, the Navy's 
major disasters have occurred in shallow 
water. In 1921, the 5-5 went down on one 
‘end in 152 feet of water off Cape May, New 
Jersey. The following year the S48 dropped 
‘on one end in 180 feet of water off Bridne- 


port, Conn. Five years ago the S-sz, after 
being rammed by the City of Rome, sank in 
=. 


2 fet off Block Island, R. I. And in 1 

S-4, rammed by a coast guard cut 
‘went down 114 feet two tiles off Provi 
town, Mass 

‘Navy divers have descended many times to 
depths greater than these and can carry food 
fand make air connections on. submarines 
considerably deeper than 100 feet. William 
Loughman in 1915 sid 300 feet down a line 
to inspect the F-g at Honolulu 
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“TRAINED SEALS” ARE 
SEA LIONS 


‘wild sea fion, free to kill and eat all it wants 
amid the vast schools of fish in the Pacific, 
ever eats more than four or five pounds of 
fish a day, and never kills fish except. when 
hungry. have tried other foods, meats of 
all kinds, cereal, sugar, and prepared fish 
foods, but the sea lions will not eat them, 
‘except now and then a bit of raw ground bee. 
Fish is their only. food. 

‘My nest step is to give each sea lion 
in the troupe Tam training a mame, which 
1S to be his for life. In a surprisingly short 
time, they learn these names, and the indi- 
viduals will not_move, when on the stage, 
lunkess each is addrewed by its name. Inc 
dentally, T find little diference in the intel- 
ligence’ of males and females, though the 
latter are Jess noisy, and posibly become 
thoroughly tamed a trifle sooner. 


HAD one group of seven sea lions, all 

from the Coromdo Islands, off the west 
coast of Mexico, that would answer roll call, 
like a Jot of schoolboys, each giving a short, 
sharp bark when its name was called, but 
paying no attention until its own mame was 
Spoken. I have taken individual sea tions, 
trained to know their names, to the ocean 
beaches and released them into the surf, 
without so much as a collar on them, When 
FT caled such a ton by mame, it invariably 
‘came to me, and showed no ‘disposition to 
remain in the water, Few dogs ean be trained 
to as perfect obedience, 

‘Now and again, however, T find a sea tion 
that simply cannot leara the name I have 
genie Such animals are escent for ex 

ition’ purposes, in zoological gardens or 
‘in circuses, and so are returned to the large 
‘ool, where they aid in the domestication of 
‘ther ea lions by showing their confidence 
fn man. Others are so intelligent that they 
tay be taught to count up 10 four or five, 
bby barking the proper number of times for 
the figure called to them. 

‘Alter T have obtained the complete cont- 
dence of the group, I weed out those that lack 
intelligence, This usually requires about three 
months. How they hate to feave the group! 
When taken back 10 the large pool, they 
strule against oing, protesting by barking 
and even by snapping at the hands that Hit 
them into the truck. One large but dumb 
bull, about four years old, broke out of the 
pool “fence and ‘returned to the training 
‘quarters, where I found him, early one morn- 
ing, holding a. grumbling conversation with 
sik other sex Kons inside 


ONCE thes ave Heagned thee tricks, and 
the order in which they" are called 
to perform them during the act, sea 
object vigorously and vociferously to any 
‘change in that order. They also will refuse 
to leave the stage until they have been 
throwth the entire act. One of the well- 
trained young cow sea ions in a troupe T 
trained Would get down off her stool, cross 
the stage to me, and nade me, fir gently 
‘and then harder and harder, iT eliminated 
fone of her tricks, or seat her throush them 
in'the wrong onder 

‘When every member of a troupe answers 
quickly to its name. T start teaching two 
imple expressions—"Hup!” meaning that the 
animal shall get up on its stool or platform 
immediately, and. “Hit!” meaning that it 
shall do its particular trick with the toy 
T sive it. These toys may be small rubber 
alls, beach balls, dumb-bells, batons, torches, 
for whatever sort of equipment I have tauzht 
them to use. Next comes “All right,” and 
“That's good.” T use the first of these to eet 
the troupe down off their stands and off the 
| stage, and the (Coxtinued on “page 13 
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“TRAINED SEALS” ARE “LOOK «»he’s imitating 


SEA LIONS 


i ” 
ialsaed nse a pianist!’ someone shouted 
fecond ou sigal that, the tndvdoal per —then a queer thing happened 
former has completed his trick to my satis- om 
eae Meir k keoeoaanel WSK | ce nn tremeet nase “ato — 
tr 
ee are victonlly ofthe wots T wy 
sit ihe ceapon of be poses Thee 
given them, idy,” is used to encourage 
tea tem dine at oct spetlyo blene: 
jing trick, in which the animal may be about 
to drop the baton or ball, much as a rider 
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HAD another, a young bull, who learned a Anstrament Testraene 
HADI ply, bat eet cae 
‘pon is vt tne ten the ster of 
the tape "Whenever fred “yp” he 
woul fap over ths aot back of urn cathe 
Noun fa te, tnd star pimblng prowl Spear 
ing ayn ay rearing hin 
n't ple ef faery tne he dt, 
roridel that he evesy got op ont 
Mol we developed an nc tat seme to 
thoy NS estos tReet a ope 


fear tojuaemeneeme em 


‘mand, but stared at him constantly while he 


‘went ‘through his “argument.” In the end, |" eww oe muy py 
he seemed cowed by that stare into doing 
‘what he was told to do, Asa matter of fact, 
the obeyed at last in order to get the much 
coveted piece of fish. BROADCASTING ss 
‘rom two to three 
smplete the training o Bees 


{neligence and. tractabiliy, though 1 hae 


taught. individuals that. wete ready” for the 
sae in'eithicen months Have with me 

ow a yearling bull, "Sunny Boy.” one of Mellor better. "Te cot ine you completa 
the youngest Tever have attempted to train, he Termine eceerentaate 
‘who will be a finished performer bythe so | eae ant fe” Waa oat 


time he is a litle more than two. years old. 
T have had others that would nat be ready 
for the stage in ten years, though they’ were 
good-natured and willing as any’ animal could 
fe fake some children, they” simply coukd 
not Tears, 


BRIDGE BUILDER GETS 
LONGEST STEEL TAPE 


Waar is suid to be the longest stee! sur- 
veyors tape in the world has just been com- 
pleted by a New Jersey instrument maker 
or an American bridge concern, It will be 
used “to measure exact distances between 
piers in building huge spans. Instead of 
‘being marked off in inches, the thin ribbon 
of steel, almost a quarter of a mile long, 
marked’ at 100-foot intervals. In order 
stretch the tape to full Tenath, so accurate 
readings can be taken, a pull on the end of m sien 
exactly seventy pounde i required. 
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FINGERPRINTS, AID OF MAN HUNTERS 


(Continued from pase 363 


document which was brousht out by chemi- 
tals more than three years alter it was made 
In another instance, a Brooklyn, N. ¥~, bur- 
lr tried to destroy. fingerprints Icit on 
pieces ‘of las, handled in breaking i 
millinery shop, by" dropping them into 
barrel of water. Detectives retrieved. the 
lass after ie had been submerged twenty 
four hours and developed perfect prints of 
the burglar’s thumb and forefinger 

Usually, fine powder. which adheres. tc 
the lines of greave is used to develop the 
lunseen “calling cards” that criminals un- 
Wwittingly leave behind, The color of the 
powder is chosen according. to. the back 
Fround. Revolver handles, for instance, ate 
‘dusted usually with white clay powder; white 
smooth-surfaced paper with black graphite 
charcoal, or ordinary lampblack; while for 
‘dark tables and other furniture, aluminum 
powder or a combination of chalk and mer 
Cury is used. When Bngerprinis are developed 
‘with aluminum powder, they are copied by 
Dressing on them gently thin mass of black 
felatin and glycerin. This copied. fingerprint 
IS then protected by a cellulokd cover until 
it fs photographed, 


N SPECIAL cases, ink is brushed lightly 
‘over a spot where’a fingerprint is believed 
to be. The olly lines repel the ink, leav 
the ridges licht and the valleys dark when 
the ‘pattern becomes. visible. For  rourh 
fabrics and. some papers, vapor reagents. 
such as fodine or ‘ostmic’ ackt” vaporn are 
wed, “Todine vapor i most senative. but 
the intent prints it brings out soon fade 
Osmic acid, on the other hand, leaves. a 
permanent print, but Yas to develop faint 
For covering larze objects like safe doors 
and table tops with powder, the fingerpr 
men of the New Yark City headquarters, 
‘equipped with compact mach 
the dust evenly and then bi © 
quperfuoas partic, Ordinary te powder 
‘spread veith a fine eamels-hair brush, 
eat Kos Anz, Ca 


developing Latent prints Called hurredhy 
to the wene of crime, he found he hd et 
Minerva atti Stating bee 
im Was a deputy her pufing 5 bic! 
lear. Nurembens horrowed the Gar, dase 
Ashes over the latent print and obtained fll 
2 goed reals a8 with is rerular equipment 
‘This same scientific sleuth solved a 
prablem of identification, a few years 
when ootlssers tse novel means of 
Patti 3 confederate on the spot ™ Exp: 
| Sve fumes were allowed to fils burn fa 
homed the "cert stil of the ‘int. Toe 
| siti eae the tung, stock» match, 
| od instante was envelopedin roaring fumes 
| ‘The body of the victim was charred beyond 
renanition 


UREMBERG conccived the idea of 
Peeling the skin off the fingers, softening 
it with alcohol and glycerin and then appl 
2 chalk solution that filled the depresions 
Detween the sidges. The contrast ‘between 
the white chalk and the blackened skin, thus 
enabled him to eet clear photo- 
raphe of seven distinct Bnzerprints, Thee 
Mentified the victim and put the police 
the trail of his murderers 
Molise, a recently-introduced colloidal 
substance, permits the fingerprint detective 
by a slayer’ finzers upon 
tim. In Vienna, Austria, 
, 2 movlage cast of the neck 
‘Woman revealed finserprints 
That led to the arrest of her murderer 


Black light and X-rays are two of the 
latest aids arided to the equipment, of the 
fingerprint ace. Recently, Lake S.” May 
traced. povson pen Ieter to its sender by 
Uaecovering, Uhroush the use of “ullen-violet 
fats, a latent fingerprint om the stationery. 
K'European expert has devised a system of 
adding nm X-ray pete to the fingerprint 10 
Teveal pecoliaities of the bones and joints 
‘the dager as an alded check upon itty. 

Was'a mark made by a finger on the right 
areft hand? That fa question the siete 
ieuth must frequently answer, in the salue 
tion ‘of ere. ‘On the righthand, it has 
been ‘noted, the ridaes of the loops. most 
Trcquently run off the bulb of the hnger to 
the righty and om the left hand to the tlt, 
Tiree of Tour years ao, this knowledge 
brousht to a quick conelasion the: mystery 
Gt a fcndishlysploted*"Millon-Dolte. Sue 
‘ie Murder” 

Tn his bathroom, a rich manufacturer 
was found dead, his throat slashed. and 9 
Tutor ving nearly. "The verdict would have 
ireen “suicide” H'a young Singerprot expert 
had not examined a bloody fingerprint on the 
Tet ert of the victim, which was at fst 


Delieved to have resulted from his gripping 
his own wrist during the death agony, In 
stantly, the detective pronounced it murder, 


the imprint on the left wrist had been 
made by the thimb of a left hand? 


[ATER 4 nephew eo the manufacturers 
fortdne, was charged with the murder, 
He confessed! he had planned it carefully to 
appear a suicide, ‘The one overlooked thm 
print, however, gave the clue that concentrated, 
the police on'a search for ev 


‘ean criminals the fil 
fen print ean be located in e 
tes. All requests for information tele- 
itraphed ia are answered in one hou and 
Alt letters rece replied. to. within 
twenty-four he gen hundred arrests 
were credited to information received in this 
way during lst year alone 
“The filing is done under four general class= 
2 1. Fingerprints having loops—that 
with the 
2, Thove having whorl dees turning 
irouch a complete circuit. 3, Those cone 
taining arches, the ridges forming a sweeping 
upward curve as they cross the bulb of 
finger. 4. Composites, or combinations of 
the other three. Under these four general 
024 subcl 


fe 


fications that 


“THE Snerpins of mont people, about 
sixty ‘percent contain loopy thow of 
shout thiety-Bve percent contain whorls in- 
luding composites, and. thove of about five 
Yercent, arches. Because it has been noted 
That in'some families seventy-five or a hme 
Are percent of the members will have arches, 
‘hich in general are attempts 
Ihave been made to. trace ‘huh 
the pattern of the ridges on a child’ band. 
Kicoy scientists ave tried tn clasify the 
races Uy fingerprints, but with only partial 
Success. One Interesting thing “they” have 
discovered i that, of ll races, the nokro has 
the dearest ingerpeins. 

‘Probably the mow sensational development 
jn the science of fingerprinting is Dr. Edmund 
Tocard's study of the pores alone the tops 

the ridges. This famous selene detective 
ef Lyon, France, reports that the shape, size 
‘ind number of these sweat pores are diferent 
in. different individuals "The number of 
‘penings per square (Continued of page 138] 
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| inch, he found, ranges from sity to one 


hundred and seventy. 

‘By means of his “dactyloscope;” a special 
pore-studying super-powerful microscope, 
Locard trapped a notorious jewel thief operat- 
ing in Lyon. In removing the gems, the 
Iburglar had handled a rosewood jewel case. 
AU the tral, Locard showed that the middle 
finger of the erook's left band contained 
SOL pores, which coincided exactly with one 
Of the imprints on the box! As a result of 
this “spectacular scientific testimony, the 
guilty man was sentenced to five years of 
hard labor, 

‘Thrillers of fiction and nerve-tinglers of 
melodrama have olten centered about master 
crooks who wore magic gloves that left 
the fingerprints of inmoceat people at the 
scene of acrime, (Could this be done i real 
Hite? 

‘The unanimous answer of the scientific 
seuths with whom T talked was: no, The 
Hines and ridges might be duplicated, 1 was 
told, but they would leave no characteristic 
marks af secretion from the sweat pores 
land the absence of ‘the pores themselves 
‘would ‘be evident in the forgery. Under 
the lens of a Locard’s dactytoscope, a fake 
fingerprint could be distinguished i an in- 
sant, 


1 complete this installment of the amaz- 
ing story of acience’s many-sided battle 
crime, the morning papers carry three 
ines that tell of ‘criminals brought to 
Justice. One reports the solution of a myste- 
tous murder in England, another the capture 
of a big-time burglar in linais, the third 
the trapping of 2 potion pen eter writer 
Occurring in widely-scattered parts of the 
lobe, these three eases have one thing in 
common. Each was solved, through "the 
Identification of fingerprints. And this is not 
exceptional.” Practally ‘every day. in. the 
year, the spotlight of the news reveals similar 
Instances.” For’ Bingerprint 
the heavy artillery” in the 
the crime front throuchou 


Lives Of nmocent victims 
millions of dollars may hang on the tail of 
& comma or the shape of an 0.” Read the 
Uriling story of how handvoriting experts 
‘detect forgeries and track down Blackmail 
Watch for it in the April Porvtan Sexes 
Moxtuty. Out Marck 1 


SCRAMBLE TELEVISION 
TO KEEP IT SECRET 


Stewar transmission of television Images 
is proposed through a method with which an 
Eastern firm is experimenting. The image 
would be distorted optically by lenses at the 
transmitting end, so that ordinary television 
eceivers In gentral we would Bet only 3 
Dlurred and meaninsless picture. "But a re- 
ceiver equipped with the proper Jenses ‘of 
secret curvature would tev able to restore 
the image to its proper shape. In this way, 
it has been sugsested, international confer 
fences might be held privately without. the 
need of any participant leaving his country, 
and business cnntracts could be executed with 
the parties meeting face to face by television 
Methods have already been perfected where 
by conversation maybe “scrambled” for 
secret, transmission, A system of electrical 
scrambling is now in use in transmitting point 
to point telephone conversations accom the 
Atlantic ocean, 
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Should she 
have been 


frank? 


HIS is a case where a woman paid a high 

price for silence. Like so many other com- 
mendable people she kept small irritations to 
herself. It was hard for her to speak our—even 
though a frank discussion might have smoothed 
trouble away 


Little things continually cropped up to mar her 
happiness. Possibly she should have overlooked 
them entirely. Certainly it was a grave mistake 
to harbor bitter thoughts. She allowed petty 
annoyances to pile up until her patience was 
almost exhausted. Then her husband grew a 
bie careless in his appearance—even failed to 
shave as often or as carefully as he’ should. 


and left him. 


She called this the “last straw” 


Is a woman correct in assuming a man is lo 
respect for her or himself when he becomes 
careless about shaving? We think not—discom- 
fort is a more likely reason—although stubble is 
a handicap in almost every business or social 
contact. May we suggest today’s Gillette blade 
is the answer in cases like this. 


This blade is far keener and smoother—invites 
frequent, close shaving. Once or twice daily use 
will not irritate the tenderest skin. We urge 

to try this remarkable blade on our positive 
money-back guarantee. If you don't agree every 
shave is by far the cleanest and smoothest 
you have ever enjoyed—return the package to 
your dealer and he'll refund the purchase price. 


Gillette 


RAZORS 


Gi 


NATURALLY FRE 


never parched, never toasted! 


precaution to safeguard the natural moisture 


which is infused with their mildness and flavor, 


d why the Camel Humidor Pack is such a 
ply by preserving the full natural good. 


—it could do little or 
ness of fine sun-ripened tobaccos, that the cigarettes 
These choice tobaccos of which Camels are et with. 


blended — fine Turkish and mild T 


in cool, smooth, throat- 
tobaccos— are never parched or re,switch to fresh Camels 


On the contrary we exercise every care and for jus ve them, if you can! 


CAMELS 


Made FRESH — Kept FR 


